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Prainves~~ent Survey of Forest Resources started the field 

work in the Chenab Valley Catchrnent of Jammu and Kashmir during the yea r 

1970 and although the field work was completed during 1972, yet the report 

writing has been hanging fire due to one reason or the other. There have 

been lot of discussions in this connection with Ja'-,'mu & lZashmir Forest 

Department but ultimately it was decided to publish t.he report jn the f onn 

m which it is now being- presented. The report has been published in two 

volumes. Volume I deals with the result of the Survey and Volume II ma_inly 

deals with the methodologjT adopted. It has to be soecially mentioned that 

1.""1 the completion of this report Shri A.P .J).,rivedi, Dy. Conservator of Forests 

Northern Zone had to worli very hard because he was new to tl1.e Pro j ect and 

was not associated in the field work '\.-/hich was done 5 years 8g0. 

2. The report deals with the. surveyed area along with its land use 

pattern and forest tyPp-s. VolUl!J.e tables \-lere then pre!,ared and the total 

growing stael: was computed. 'rhe present and future management practices h8ve 

been discussed and a deta iled. information on rate of grmrth is also pray ided. 

,l-Iarket and demand studies wore crmducted an'i 'rood bala~ces have theroby been 

\ . .ror]:ed. Besides this, the accessibility and co;:;t, studies bav~ been worked 

and :industrial possibilities discussed. !.s C1 ;:"8sult of this Gurye~r ,. it is 

now concluded that besides,a large su:pply of \/Ood in t h e form of structural 

wood, railway sleepers etc. after meeting the Incal rea_uir8ll'lGnts, there 

is a surplus in the catchm ent which can suppcrt m::tjor industries of v8.I'jring 

scales, i~(). for ground wood pulp manufacture to a t une of nearly 500 tons 

per day capacity or a chamical pulp mill ( rsyon grade) 01 the ca)"l8.city 

of ngarly 170 tons per day_ ' The State Goverml1ent CeD now, on the basis 

of tbesci results, carry out further feasilb.llity studies ,,,,.it,h a view to 

worldng out the pos s ibilit ie s of installation of a bie industry b the 

St.l3.ta hased on 'Wood rOS(\urceFl. 

Dehra nun' 

Dated: 8.3.1976. 

Ra-mSH CHANDRA 
Chief' Coord,inator 
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SID1MARY 

CHAPTER-I 

THE BAC.K.GEQ1lliIl 

Total geographical area covered by the Pre-investment Survey in 

the Chenab Valley of Jammu and Yashmmr State is 9846.~ sQ. l~s. 

2. The Survey area is situated between latitude 52°50 1 N to 34° 10' N 
E 

and longitude 7S0/to 760 25' E approxJ.mately. 

5. The ent ire area is mounta ineous and the elevation ranges from 

736 metres to over 6790 metres a bove M.S.L. The bulk of the forests lie 

bet.Teen elevations of 800 metres to 3000 metres. 

4. There is a variety of geological formations occur:ing in the area. 

The soil varies from sandy to sandy loam and clay at places. 

5. Annual ra:inf'all varies from 100 ems. to 150 crns. in the area. 

6. Roads are a few and there are no railways in the area. Timber is, 

therefore, normally transported by water. 

7. Local population is ent.irely engaged. :in agricultu ral or pastora l 

pursuits. 



G HAP T E R- JJ. 

OBJ F..Q.r_]V.3_;_ 

1. (i) To prepare an Inventory of the Forest Resources. 

(ii) To carry out accessibllity and Cost Studies. 

(iii) To undertake Demand a.nd Nar1"et Studies. 

P REGIS :r;QE9...:... 

2. The estimates of tho total :forest area and the total growing 

stocks were a:imed to be within 1% and 5% ( Standard error) respectively. 

ACCE9.2JBIYTY AND COST m'.1illIES: 

5. ,To :f:ind out the economic aveila bility of raw materiaJ_s :for the 

establishment of wood based industries, particularly pulp and peper, accessibil.:L-

ty and Cost Studies were conducted. 

DE}1&~D AND HARI@__l?TUDIF,s..:._ 

4. To ascertain the present level and patterns o:f consumption of wood 

locally, Demand and Har:ket Studies were also conducted. The :future demand of 

local'population has been projected on the basis of population and their deman~ 

growth. 

11!J'HODOLOGY = 

5. Sy::~temati.c cluster sampling has been used :for forest :inventory. Area 

est.imates under different land Uses were ob't;ained from interpretation o:f aerial 

photographs .. 

6. The methodology has been discussed under relevant chapters. Details 

are given in Volu...."'lle II of the Report. 

The data uas mainly processed using the IBM/1620 Model II Electronic 

Data Procescing System. 

A.."9:UJ AI @*@*@*@*@*@ 



1. 

C HAP T E R _ III. -------_ ... _--
I 

~A~m USE P4TTERN AND FO~~ 
TYP?,S 

As a result of 100% interpretation of aerial photographs the present 

land use pattern is as follo'\.Ts:-

~{;!nd Cl~A. 

(i) Forest Lan.d, 

(ii) 
(iii) 
(iv) 
(v) 
(vi) 
(vii) 
(viii) 

2. 

a) Vegetation-forests. 
b) Vegetation-scrubs etc. 

Fann Woodland. 
No~forestry plantations. 
A~~icultural Crop Lands. 
Pasture Lands. 

• • · . 

Urban Village and Industrial Lands. •• 
Barren Lands. 
Others. · . 

3744 .. 33 
292.07 

276.28 
47.36 

718.33 
726.23 
47.36 

3710.09 
----284.J8 

Total: 9846_~.-"g~3 ___ _ 

For tabulation purposes different forest types were grouped together 

into five strata namely 9h~ PinEl, Blue Pine, ~Qdar, F~ and othe..l':2C mainly 

broad leaved) 

3 .. Total forest area as obtained from the interpretation of aerie'l 

photographs was accepted as the basis. For further break-up into Forest types, 

.:l_t was calculated on the basis of the proportion of ground samples occuring in the 

particular forest strata. 

4. Area under different forest strata is as follows:-

a) 
(3 ) 
(4) 
(5) 

AHUJ4/ 

Stratwn 

Chir 
EaiJ. 
Deodar 
Fir 
others (ma inly broad 

· . · . · . 
leaved) 

@*@*@*@*@ 
Total: 

19~396 
'13,369 
65 .• 779 

132,401 
~,488 
Q.,J_L43L_ 



_g_I:L~ E_l. !tJL~IV . 

'LOL Ut.fF: T AB ~ES ..lbE..Q _pR()l,HN G .sT OC 1'. 
( in groups) 

394 trees of different specien/were felled for the const ruction 

of Volur.e tables. t-1ultiple regression er_uations 'Were tried between volume, 

diameter and height in respect of general volume e~uations and between volume 

and diameter in case of local volume equations. Local volume tRb1es have been 

prepared for Chk, yail, Deodar, ill and miscellaneous Broad l eaved s pecies. 

2. Area and growing stock figures b:/ different forest strata are 

as under:-

SI.No. 

( i) 

( ii) 

(iii) 

( iv) 

$tratum 

Chir 

Ka:tl. 

Deodar 

Fir 

(v) B.L. & 

Area (hectares) 

19 396 

73 369 

65 779 

1 32 401 

others, ____ 8~ 488 
Total.: Q___1.4,_J~3~3 __ 

Growing stogk volume 
( '000' m ) 

2473.2 

15057 .. 6 

24914.5 

46525.7 

...121385 e 8 __ 
l"Ql..Jl~Ji&_ 

% Volume 

2.4 

1 4 .8 

24 .5 

45.7 

~£3__ 
_lQo.o.Q__ 

'7-
OJ. Cull in Chir and Deodar :is negligible ( less tha n 1%) and, therefore, 

no reduction for cull in respect of t hese species has b een made. In case of 

Rail cull percei1tage was 4.5 and hence a deduction of 5% was .I1'w,(!.e whereas in 

case of fir and spruce, Uull pe-rcentage varied from 5% t o 28% f r om middle a g e 

onwards. To be on safe s ide ther efore, a reduction of 50% has been made to 

find out net VOlUIlle of fir and spruce. 

4. Net growing s tocK. of important species ( after d eduction of c~ll ) 

is as under:-



Sl.No. Species 

(i) Chir 

(li) Blue Pine 

(iii) Deodar 

(iv) Fir/Spruce 

(v) Ban-Oak 

(vi) Others 

TOTAL! 

Volume Gross 
( fOOO' m3 ) 

2,403.5 

17,905.5 

24,474.6 

42,690.7 

1,041.0 

15,341.3 

----,_-
1 .. 01,856.6 

liet volume aft er 
dedu ct, i.on of cull 
_~9.Q2! m3 ) 

2,403.5_ 

17,010 .2 

24 , 474 . 6 

20 , 883.5 

1,041.0 

13,341.3 

---
88,154.1 

( Thia 1, Tolume or 1ndivuda]. Sps01ea and, 1", thoNtom, d1t£ormt when 
cOlIlpaNd ~ st:m1:o !lgul'OB though thf) llaDU:t or thD strate is 'tho :same '1.0 
IICQe C4HSh 

AHUJA/ , 



C HAP T E R -V. -_._-----

1. The forests are being managed primarily 'With a vie\! to 

conse:rving soll and moisture, to meet the bonafide domestic and agricultural 

requirements of the local people for timber, fuel'Wood and fodde r; and to 

obtaUl progress ively increasing yield of timber, keeping m vimr all the former 

objectives. 

2. The t:imber production, a.fter meeting the I'f!quirements of the 

local populace, aims at growing large sized trees for converSl..Cm into railway 

sleeper sizes ( scantl.ings 300 em. x 25 em. x 12.5 an). Deod&r, althou:~h not 

used for Railway sleepers any more, yet is converted in the above standard sizes. 

3. The accessible Deodar and tail forests ara being managed 

mostly under Shelter 'Wood SYstegn whereas Fir/Spruce forests and :inaccessible 

forosts are being managed under Selection System ( Except .in Doda DiVision where 

both IDodif'led Shel teNood Systa and .sel ection System 8 ra :in vogue ). 

4. Large sized timber'};. r: construction and railway sleepers 

( ff3t;1 species) may continue to be in demand for a long time to oome. Some of 

the forests may, therefore, continue to be managed for production of large sized 

tl."'lber. 

5~ Keepin g in view the con.cept of e conom ic planning and the 

requirement of the country in respect of pulp, the forosts mhJ have to be 

worked under shorter rotations. 

6. Sllvicultural SYstems to be usad will depend ur·on tho 

requirement of the site and the species. 

AHUJ AI • 



Q_H; APT E R - VI. 

1. Stem analysis was carried out on t he felled conH'erous trees. 

Thi.s yielded the follO' .. d,ng results ;._ 

TABLE- VI-5 

10 
20 52 16 68 
30 95 25 66 24 7 9 
40 125 28 78 29 89 
50 153 33 89 33 laO 
60 179 38 100 55 111 
70 201 42 111 58 122 
80 220 45 124 40 134 
90 238 48 158 41 144 
100 254 49 
_,--_._--- ---.. -- ~ ...... -- -----__ ... _ .. _-_ ... - -

17 
25 
30 
35 
35 
37 
38 
39 

62 
71 
'79 
84 
89 

22 
27 
29 
50 
31 

2. For study of st,ems distributj_on Table Nos. 6-10 of Chapter VI may 

be referred to. This reveals that all diameter classes arc rather "lell 

represented in case of fir, deodar and others strata '\o,herS!13 1."1 case of RJ_ue -

Pine and Chir lOVler diameter cla~ses are not adequately repl"'8senteG1 

:3 • Mea:!). age and mean Annual Increment corresponding to moan age of t11e 

species of Chir, :LaU, Deodar and Fir in the strata of Chir, E2.il, Deodar and 

Fir respectively works out apprax:imately as lmder:-

StrattLJl 

ehb:­
Blue-p:ine 
Deodar 
Fir 

_¥iUTV 

Species 

ChJr 
Eall 
Deodar 
Fir/Spruce 

Hean age :in ye3.rs 

80.5 
94.8 

104 0 0 
165,,0 

Mean Annual Increment 
( pe:{, heQtal:f?im_3 L_ 

1.54 
1.77 
3~Ol 
1..77 



C HAP T E R:- VII. 

PCT'&'II,JTIAL ANNUAL CUT. --. -----... ---_ .. _-
1. '1\,0 cutting HOdels have been cons idered. Hodel I aims at the 

production of large sized trees to meet with the requirement of railway 

sleepers. Model II is to produce raw materials for pulp and paper industry 

and manufacture of fruit packing cases. 

2. Annual Potential Cut for all the con ifers nnder the two Hodels is 

as follows:-

-- ·--r=~~ -----=-&:mu~,l. J::ll.t _______ .. _._. __ 
o Model I f HOde.l n __ L__(..1!!.~ ____ . ____ J ______ C . ....,ID,__.3).__ ____ _ 

Species 

Chir 39,000 49,300 

Blu()-Pina 2,07,000 2,78,000 
Deodar 0,03,000 

Fir/Spruce 2,83,200 

----- --------



C HAP T E R- VIII 

1. The obj ect of this study was -(,0 worl{ out the present level of wood 

production Bnd consumption and to project the demand for the year 1981 an~ 1991. 

2. The current 8r...nual production of wood from the survey area is 2,50,867. 

26 cubic metres (HRE). The species and gradewise brealr-up is given in the 

folJ_ow ing table. 

---. 
Item 

Timber 

F .ix-G-wood 

~ 
1 
I 

-----l----T----.~--·---· -T------l ., --~--·T 

Deodar I Fail ~ Fir/ ~ Chir JHixe d ~ BL;. lethers ITOTAL. 
__l_ i Sr-ruGe .~~ ____ . ____ liQc~Q~n~t(~-e~~us~IL_ ____ 4~ ____ ~~ ____ _ 

68068.86 58825.71 84464.77 2177.81 15239.56 243,42 121-.85/229142. 
78 

2025.00 1520_00 9960.00 207.00 8011.48 - 21724. 
48 

Out of the total production, the production from Govt . Forcs'~s, Private Forests 
and Revenue Forests is 98.57%, 1.60% and 0,.03~~ respectively~ 

The valley with a population of 3,41,858 ( 1971 census ) consumes only 

3*70% of the total production of the zone mainly for house construction a nd for 

fuel ( as reported by the Forest Department). 

4. Besides the consumption by 10c81 people for house construction and 

fuel ( mentioned above), the fruit boxes and a fa.".! small furniture production 

units COnS1Jmo 1.8% of the total production of wood .. 

The following table shows the present consumption pattern of 

CONT D ...... . 



TABL~ NQ_~"'y]II;;-..l9...:. 

SHeMING AVERAGE AN.N'UAL CONSUHPTION .OF TIMBEtL!.ilillJ':.1J1t.1... .... --_ .. _._ .. _- ..... _----. __ .. _------
vlRE ( Cubic meters) 

81 :1-------·--r --- I 
No .1 Use 0 Deodar I 
_j_. _l 

I 

--1"-'~-' --Q -·-·--Y----l 
hail ~ Fir/ I ChiI' ~ B.L ~ TOTAL. 

~}:LIJ.l.CLl ,....L __ _L __ _ 

1 .. Construction and 
repair o£ houses. 19,389.48 4,847.37 24,236.85 

2. Agricultural :imple-
ments .. 6,984.06 6,984.06 

3. Fuel (recorded) 2,026.00 9,960.00 207.00 
21,724.00 8 , 011.00 

1,520.00 

4. Industry. 1,116.33 2,295.74 639.17 190.75369.72 4,611.71 

5. Other Department. 141.52 51.75 18.55 27.95 - 239.55 

6. Ra lllrJay and D .. G.S 
& D. 0,191..28 307.05 5:448.85 924.48 - 9,871.66 

_T.OTAL.: • Gbi~~~~~' __ 9.Jlii~~.l _"i§,66~'.-57-N~.Q~:l G~.!I561,:-ei,667&~ 
.78 

5. 94.50% of the tot.al production is exported outside '0.(-,0 zone mainly to 

tho timber market at Jammu for end use as construction timber railway ~leopers etc; 

in the plains of the country. 

6. The consumption du~ing 1970-71,. projected dGlTlI=md f{)r the year 1981 and 

1991 taldng into consideration the growth in population, increase in per capita 

income, prices etc .. are ohown hl Table given below:-

CONTD ••••••• 



CHAPTER-VIII • SD.!:1HARY 

A .. T~~ 
IDllt..§. Qyl?]&_metres (l.rIlli) 

§;pec.~~ 1970 lEll_ lJlli.l_ 

Chir 1143 1760 2713 

Fall 7502 10158 13975 

Deodar 23839 31340 41200 

Fir/Spruce 6106 9425 1 4388 

Broad leaved 7554 9637 ...J..274L_ 
TarAL: 45944 ~ .. gQ-- 850g.l_ 

B. Fuel UOQQ 

Chir 207 319 495 

Kall 1520 2316 3572 

Deodar 2026 3048 4659 

Fir/Spruce 9960 16997 26267 

Broad leaved 8011 11991 18671 

--- _._-_ -.-----TOTAL = .....aJ.ZZL- _;;467:1 _ _5366..L._ 

GRAND TOTAL: 6'i~68 96991 l;28685 

AHUJA! ... 



SUMM'.A..ctY 

C H APT E It -IX. - . 

1. The present consumption and the proj ected demand fo:~ ti..",ber and 

fuelwood .1n the survey area is as under~-

Species 
------------. 

------.-~ -·-__ ·_-__ -____ -"y:.!ieil:;ia~r~s~----~~::._:::_:_---
~ 1970 1981 1991 . ___ L_. __ ______ L ;m_lll~ ____ ._._. ___ _ 

Chir 1350 2079 3206 
Ball 9022 12474 17547 
Deodar 25865 34388 45859 
Fir/Spruce 16066 26422 40655 

_____ !?:rn.ad L~::utd ____ __l.w.§.Q_ _ . .lli.2§__._._~--
_______ T;:....;O=""T:.:.;A==:L:..:.:_. _£_7" 668 ____ ..Q_E?,.~___l.,~..I..9..M--

2. The wood balances of Chir, Fa U and FiI'=Sllru~, after meet ing with 

these requirements under the two Nodels is as under:-

--_._ ----- ----------
Model ___ . ___ .1~~_.~-______ -__ _ 

1970 1981 '2' 1991 
_________ -L V01JJ!l18 ID 1000 1m._) 2 

T .... 503 489 468 

II ------- 657 ____ 64L ____ . 622 ___ , __ _ 

( Deodar snd broad leaved species has been ommittod in these 
calculations on the assumption thHt i.t wlll not at all be available for pulp 
and paper). 

3. It may taxa 10 to 15 years to establish a pulp and paper or any other 

.industry. Therefore, the volumes as available :in the year 1991 should only 

be considered for .industrial purposes. rurther, whole of th~se quantities 

may not be available for utilisation on account of silvicul tllral considerations, 

in-accessibility, inefficient logging and several other factors. To be on tho 

conservative side it is presumed that only 50% of this \lood \TUl be 8yailable for 

:industrial purposes. Thus the quant.itios available under those two models will be 

as follows in the year 1991. 

ARm AI 

!.Q_OO r m5 

234~OO 
511.00 



C H A PTE R -X. 

ACCESSIBI.LITY AND COSI' 
§l1IDIES 

SUMI1ARY 

1. The main object of this study was to fhld out economic availability 

of wood raw-materials for establishment of wood based industries at Jammu. 

2. Presently the commercial extraction is confined only to the 

coniferous species., ,Marking of trees in the coupes. is done; the marke~ 

trees are sold to the contractors, who extract the timber sizes according 

to the demand in the market. 

5. Conventional tools are used for the extraction of wood. The troes 

are converted into sleepers and hakaries at site. They are brought down to 

la't:l$ching/load po ints through anyone or a combination of more th:m one mode 

of minor transport, like manual carriage, dry slide, wet slide, telescopic 

floating and/or Donald gravity ropeways. 

4. Chenab and Marau are two important rivers used for free floating 

of logs as well as scantl=irlgs. Ri.vers/and streams floating is extensively 

practised in the area, because of inRdequate road not work. 

5. The study has been designod on a systematic pattern. Block centre 

of each block of ground sampling of ground sampling design has been taken as 

starting po:int for extraction. It has also be'en considered as the point of 

origin for compiling transport distances. Case studies from 25 logging 

coupes, representing the entire range of variations, :in topogrBphy and 'W'orldng 

conditions :in the survey area were taken up.. With the help of cBref'ully 

designed questionnaire and profonnas, specially trainod crews interviewed 

the :(orest lessees and su~contractors engagE:!d in ths logging work • 

•••••••• Contd. 



CHAP. x. ~ 

6. The summary of logg.mg costs for vE'\rious operations per Cubic metre 

of wood is as under:-

51. No. Item 

1. Marking of trees. 

2. Felling ( :h1cluding lopping end 
ropping) • 

5. Buck1ng ( Delimbhlg, cross­
cutting and debark~g). 

4. Sleeper conversion 

1) By hand sewhlg. 
U) By mach:ine sawing. 

5. Rakeri making. 

6. .F}1graving property mark. 

i) Sleepers / Hakar1es 
ii) logs 

7. Minor transportation: 

i) 
11) 

11i) 
iv) 
v) 

vi). 
v1i) 

viii) 

Rolling ( logs only) 
Manual carriage 
Dry slide 
Wet. slide 
Telescopic floet1ng. 
Donald Gravity Ropeway. 
Donal.d Grav1.ty Ropeway. 
Power .t\opeways. 

8. Major transportation!-

i) Free noating 

(a) Logs 
(b) Sleepers/Scantling( 

HakarJs:-

1) Lead below 100 Fm~. 

2) Lead of 100 Ems and 
mora. 

Aver~ge Cost~ ( in Rupee~t 

0.025 ( Standing Volmne) 

1.17 ( Standing Volume. 

5.92 ( Logs Volume) 

33.26 ( Sawn Volume) 
21.79 ( Sawn Volume) 

12.92 ( Split Volume) . 

0.30 ( Seant volume) 
0.16 ( Log Volune) 

Av. costM/F.~ 

7.87 
8.62 
3.85 
1.94 
1.31 
2.60( Span 750 metres Bnd more) 
4.49 (Span less than 750 metres) 
3.89 

0.08 

0.15 

0.06 



SID1J'1fl.RY 

CHAP • ..lC...:. 

ii) Truckings: 

(a) 1-15 :Krt1s. lead 

(b) 16-30 Yms. Lead 

( c) 31-45 ms. lead 

(d) 46-60 ¥:ms. load 

( e) 60-90 IWls. lead 

(f) 90-120 Nns. lead 

( g) 121-150 fJlls. lead 

(h) 151-180 Ems. and above 
lead. 

9. Amenities to labc- u r 

10. 

0.53 

0.36 

0.31 

0.28 

0.26 

0.24 

0.23 

0.23 

10% on all items . from 2 to 7 
( i to vii) above. 

1% on items 1 to 8. 

Distribution of volume growing stock) and its percentage by 

different cost classes for deliverJ at Jammu under various alternative is 

as under:-

--I==--=---=~-voJ..~..&~_:W ~;?.t .cl~-s·;-if S3..zt..r§'Q~d [1 s __ ._ 
Cost Class ~ Logs I Logs where ~Logs where poss ible ISlGG- ~Hakaris 
(Rupees) ~ Opossible and land H31mris elso- ~ pers ~ 

_j __ _jslee~!:fL.Q.~sewh§.U!l.¥h~r...Q_ __j ____ ..L __ _ 
(1) Below 70 100.0 

(3) Above 100 

._---------------

AHUJA! .. 

78.. '7 

21.3c 

6.1 

68·2 

25. '7 

78.7 

21.3 

._----------- ._-_. __ ._---



G . H_!LP T~~tlL-:){.L. 

INDUSTRIAL fllOPO~!12_ 

Assuming i.5 cubic metres of wood equiv~lent to one tonne in weight 

and 300 days of production :in a year, the follow:ing pulp mills with the 

capacities can be installed:-

CaI.lQiliZ~~gJp 11ljJ..1P_BL.~Q..n.ll~13L~ ba...s_e_g_.Q.I1 XI'lW rn~~l:_if.1j,.§~aila bIG 
... 1Y:U!~J:....:t_q~Lt'\iO _t!qgc].ll. 

81 :-1- -T--~-- -~==--.. Caim~ity. _~ tQnni"$7daY __ . ___ . __ 
No. ~ Kind of pulp I Yield ~ Hodel I Nodel II -,--1.,0 __ . ______ -1. ____ . ___ J _____ . ____ _ 

1. Ground wood 901 .>:> 468 621 

2. Semi Chemical 70% 364 483 

5. Chemical ( Kraft) 40% 208 276 

4. Ch€mical ( Rayon Grade) 30% 156 207 

-----------.- _._ ----- -...------- _. -



Q._FLil_1__E.. k_ X~I e_ 

REC~1l1ENDAT IONS 

1. Sufficient "Toad r~rw materials arc available for installation of 

one pUlp and Paper Hill for production of I:my one catogory of pulp 8S 

:indicated :in Chapter X1. 

2. Since Cu.U in case of Blus-pine and Fir and Spruce has been found 

to be abnormally high ( up to 28% in higher diameter classes) it is 

recommended that this stock and over mature tre0s should be removed as 

early as possible. 

3. Means of communication should be improved and mechanised devices 

for logging should be introduced. 

4. Artificial means of regeneration should be adopted in Fir/Spruce 

and Ka il Forests, and also D3odl"lr and Q.h!!: where necessary., as natural 

regeneration may not b~ able to cope with the ll'trge scale felling for pulp and 

paper mill. 



C H !I. PTE R-I. 

THE SURVEY AREA 

~+al ~pformation 

Chenab Valley, the survey area, is the catchment of river Ch enab 
and its tributaries flowing :in the State of Jammu and l\ashmir. This area 
will be referred to, :in the report, as the I valley' or the 'area'. 

2. ~ 

The total geographical are~ of the Valley covered by survey is 
9,846 sq. kms. 

o 
The V~lloy lies betwG8n the latitudes of 32 

and the longitudes 75° E to 76 2S t E approximately. 
in Sheet Nos. 45, N, 0 & E and No. 52 C & D of Survey 
area. 

4. SITUAT ION: 

50 I N to 34
0 
-10 r N 

29 m~ps ( 1 :50,000) 
of India, cover the 

The Valley lies in the Dada Civil District of Jammu & Kashmir, 
from southern enterance of Jawahar Tunnel to t he border with Chamba District 
of the State of Himachal Pradesh. It is seoa rated from Suru and Zanskar 
area of Ladakh District of Jammu & }!ashmir,· Rn d I~ashmir Valley, by t he grea t 
Himalayan Pir panjal range. 

The area covers Ramban, fuda, Bhadarwah and Kishtwar Forest. 
Divisions. 

The area is mountainoous except along the banks of river and 
stream where :flat bits of the land a.re met vJith . The elew~tions vary from 
736 metres above M.S .L., at Ramban, to 6790 metres, a t Nun- I\un, on Suru 
border. General eleVations a re around 2000 metres to 3000 met r e s a bove M.S.L. 
peaks andmB:i.n ridge s are mainly above 3,"SOOmetres. Slopes are s t eep to 
very steep. The streams Rre characterized by bou ldery beds. 

The forests lie mostly betwe8n 800 metres t o 3000 n etres. 

6. GEOLOGI: 

Due to great vari9tion in the altitudes .<1.nd mountain r a nges, a wide 
variety of geological formations are met with in t h e area. In Ramban Fo rest 
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Division tbe ma:in formations, Upper Shiwaliks, MUrrees and Nummalitos, consist 
of CongloIT'erates, sandstones, c16Ys, shales and limo stone. Agglomeratir: 
slates, Panjal Traps, Ganga moptris beds and Triassic fOrJT"lations cover Doda 
Forest Divisicn.- Caml;~Sllurian rocl<_s, with igneous intrus~ns, are 
common in Bh3usrwah Forest Division whereas a variety of inner Himala;J9n reck 
formations are met with in iI.i.shtwar Forest Di'fision. Valuable minerals c.g. 
snphires are fO~lnd ~~ Paddar rango. 

7. SOIL: 

1-1eathering of Upper SiWlliks, NUrroes ~nd Shaly portion of 
NummUlites gives rIse to the soiJ.s which are mostly sandy and cl~yey in 
nature whert3as the soils derived from Panjal traps and AggIJmeratic 
sl~tes, Dogra slates end 5nlkhalas iQ-mostly silty. 

In RGmb~h Forest Division, the soil, therefore, varies from 
sandy to sandy loam and clayey at places. Nica Schist found in Doda end 
right upto Udil gives excellent deep lOffiil of first qU!llity. Deop s!?ndy loam 
soll occurs on volc9nic roclrs "lherees it ( soil) is shallow on slates and 
sh3les. In Bhadarwoh and Kishtwar Division the typical 80 n produced b;r 
dccoI!Iposition of mica chists and grsnite is loose se.ndy los.m. The soll 
overlying slates on dip slopes is rather shallow. In Kishtwar, sandy soil 
is 81so met \vithin upper valleys. 

The climate in the srea is temperate .lith very ~evere "linters. 
Summers are miJ.d except in the areas Rlong river beds in the lower regches, 
which become very hot. 

9.. RAJi'! AND SNo,I = 

The area gats rogular rains _from the North ~Jest HOnSGOllf'l, from 
end of Jtme to the middle of August. Occasional showers, due to 10c-91 
dlsturbancos, are experienced from middle of t1arch to middle of April, 
somet imcs extending upto Hay. 

Anmtlll rainfall varies from 1000 J1'U'Tl to 1500 mID. Monsoons shod 
most of the z:Joisture in the outer ranges, "'hen they enter the valley, the 
rainfall decreases as theY approach the Pir PanjAl Range. 

In the higher reaches of the Valley, 50% of annual p~ecipitation 
is in tl~e fonn of snow. The forests and tho valley 800 nctres abo·Je H.S.L. 
rema.in show-bound from November till the end -of Hareh . 

(;CNTD .•••••• 3 
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There are no railw8Ys i..'1 the SlIl"leyed area. '~he 
nearest rail-heBd is Jammu ( Tawi) at a dist8.Y't;'~ of 
121 Hns. by road from Bato1;.e. 

The following rOtlds exist within the v[:llley:~ 

(1) Jammu- Srinagar Highway 
( Batote to Jawahar Tunnel) 66 rin • 

( 2) Batote to Eishtl,Tar 108 l'm. 

(3 ) Doda to Bhad'lrt.Tah 32 Em. 

Tho road network is inadequn.te for transport of wood. Road construction 
in the area is very co stly. No large scale or .importan t road building 
activity is envisaged in near future. 

(iii) Strrams & Riv:.~_x:.~ Stroar.!1s and rivers are the mam Bnd the 
cheapest means of transport of' t~ber .in the 
area. From the fores ts , and side stre~s, 
logs, sleepers and hakeries are floated or 
brough t to th e m!'l in r iv er s by chu tmi_, sl ides 
( wet and dry) e.nd telescopic n.o.s t ing. 
Free floating of logs and sC8ntlings is dono 
in Marusc1.ar and Chona b ri".Te~s.. Most of tho 
tixlber extracted i'rom the forests of tho 
area is flo".'cted .in Ghenab river, find cAught 
at R~ban or Akhnoor. The boom at Ramban is 
not suitable for c~tchinS logs . From boom 
heAdS, to the sale centro8, ,Tam.ri!u and 
P8tr..ankot the timber is trcn:>ported :in 
trucks. Road distance from Rqmb~n to Janunu 
is 153 Ems., Akhnoor t.o Jammu 32 I-ins. and 
J aPlInU to Pathankot 108 F,lllS. 

Water transport though mproves the t:imber by '.Tater s oal!lonjng yet 
it t~les a long time, and result :in river losses. Truck trn.r..sport, though 
more expensive th~n WRter transport, is preferred for qu1ch turn o-"er of 
investment and no losses during transit. 

Total popUlation of the valley according to 1971 census is 3 , 41,858" 
Th~ pooI'~'3 are mostly engaged in agriculture Imd pastornl pursuits. Mainly 
maJ.ze, barley and wheat are grown; rice is cultivated where irrigRtion is 
possible. 
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The people rear sheep And goat and graze thcjr cst;tle. TheY!':'lo""'e 
to higher altitudes in SUli1J!Ier and coma b~ ck to tho lower a reo s :in wi'n-:'er 'r:ith 
t.he ir herd:;). So;:ne of th01"1. have a second set of houses, avay :L.. the fOi.'p.ot.fl 
called' Chaks' or I Dhars I. These !lrc maintabad pr:imarily for gra'7. i~'f 
the"ir cattle, but cereals and other creps are also raised on triO ll,md::: .·"lc·qr 
these' Chaks ' • 

T~1e val loy has the lowest litcrncy pcrcontage in t.hE) stato of .r",,~r')t1. 
end Kashmir. Only 8 .6% of its population .. las literate in 1.961 as again3t 
11% for the whole state. In the rural population, which form 94% of the 
pop\ll.ation, the incUlc.'1Ce of lit.eracy is Dtill lovltJr. 

People depend on forests prn ctically for everyt~J.:ing such as fuelwood, 
t:h:lbor, grazing of. their cattle and earning money bywcrking i..."l for03sts, 
during spare timo, on different forestry operations. Peop:e also get 
employment on road construction and repair wor1;s :in Public works and 
Forest Departments. 

Per capita income in the valley is n~. 260.00 ( 1961 Consus) as 
compared to R~. 293.80 for the whole of Jammu and I'sshnir State at 1955-58 
price level. 
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Q._tl APT ~_.s-II. 

I N V ~ S T I GAT ION & tl_E THO D 0 J, (l G X.. 

The survey c~rried out the following investi~tions:-

(1) Prepared Inventory of t ho Forest Resources. 
(2) Accessibility and Cost studios. 
(3) Demand and }1ar:ket studies. 

2. INVENr9RY OF T"E!:[;_.1~.oR.f.§.T RESOURCES: 

The main objective for the inventory of the forest resources W"ere:-

(a) to estimA.te the total Rrea under forests and other 
important land uses. 

(b) to estimate forest aren under diff erent forest types. 

(c) to estlm'::tte the total groW"ing stock an d its distributJon 
under tmportant for8st types. 

(d) to est~ate growth rate and carry out cull f or important 
forest species. 

(e) to calculate Annu~l Potential cut unde r 8lternative management 
practic8s, and 

(f) to prepare forest type map for m3n3 ge~ent and pla~~ing. 

P.l:~..Q!.3ioD":_- Tho estimates of the total f orest area ",nd t he total 
growing stock aimed at were to be \>lit h a standArd error of 1% ar.. d 5% respectively. 

4. 

Tho obj ectives of this study were:-

(a) to find out the present lovel and pattern of wood con sump tion 
~nd 

(b) to project the do~ands of wood for futUre re~uirements. 

ACCESSIBILITY AND COST STUDIES: 
-'-'---~ ...... ,-.. .._-.... --"' -.-- ~"-----.---

This study was conducted in order to find out the economic ava 1l9bilit y 
of raW" materials for the esta blishment of wood based i..'1.dustrios \~specially 
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pulp and paper. The tentati".,re doli-.,rery site 'vIas fixed at Ja:rn.l!'cU. 

5. !vn~HGDO~; 

(i) E..Ql:!.ll1.iJ.py.~:mt.Ql"Y:- Please refer to the Technical Report on 
Data Processing 1'1 volu..ne II of this Report. 

(ii) JlJter.n.re..i&:tiQp of_A§J:i.:l]- Phoj:,cgr.'1.p1lli...=.- Aerial photographs on 
the scales 1:40,000 a nd 1 : (;0,000 taken 
duri.Tlg October, 19 61 and Jun e, 1.965 
respectively werc ava ilable for mterpreta­
t ion fI. t the time of sur<rey ~ Except for 
small gaps the entire s u r.ey area was 
covered by aerial photogr~phy. The existing 
gaps in aerial phot ography \-Iere covered by 
Helicopter fligh t s. 

Aerial photography was used :in order to find out: 

(a) area under forest, scrub and non-forest lan ds. 

(b) estimate of Brea under different fcrest types ~ This could 
not be done because of tho small s cale of photography) and 

(c) to prepare forost types map for managen en t ~nd plancing. 

100% :ll1.terpretation was carried out on al ternatq.--photogrophs. 
Mjn.imuill Elrea for del:ineation of a for8st type or <'.ny' ot h'Br land use cle.ss was 
10 hectares. The details are given in the Technical Ropo:-t No. III- Photo­
interprcte.tion, .in Volu.T:l.e II. 

(iii) HAr~_and ll~.=2tlg St,qgi~s...:..":,. se.mple surveys were condUcted 
and ava ile. blo d£1. ta comp iled. Ploase 
ref Gr to Chapter V!r I of this Report for 
details. 

(iv) ~.!il.gsibiJ:.;j,_t.Y._l'!nq_.Qg~t St];!dies :- Syst em.'.'! t ic samplfug design 
was a dopted for this stady a lso.. Block 
centres, as per inventc17 ground sr.H)".pling 
design, Were t reated I'\~ the bC!sic units of 
samples. Variaus details r e garding 
extraction of wood were eollected for these 
sarnples. Tho details aT'e given :in Ohapter 
'XT of this Report. 
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_c HAP T E 13--11I. 

On the basis of 100% :interprGt<ltion of a erial photographs present 
land use p~ttern was found to be as follows:-

TABL.LN9_._llJ-I. 

-A...~ UN):)];.i,'t_j)IFf.£:BJ:1fl' J~ND USES_ 

81: - - - - - - - - - - - .- -- _ - - - - No:- of- - - - Ar~a - - - -P;r;-e;-t;g~. - -
!io .... ____ ._ ~an.d_U§.e _________ p_lQ,t§.. _. __ (_SQ,._Nns •• J _________ _ 

1. Forest lands. 

(a) Vegetation-forests. 
(b) Veget-3tion-scrubs etc. 

444 
'37 

2. Farm wood land. 35 

3. Non-forestry plantations. 6 

4. Agricultural c~op lands. 91 

5. Pasture lands. 92 

6. Urban, Village and Industrial lands. 6 

7. Barr€1.'1. lands. 470 

8 ~ D-t.hers. '36 

3,74'L33 
29~,07 

276.28 

47.36 

718.33 

726.23 

·17.36 

:3,710.09 

284.18 

'38.0 
5.0 

2.8 

0.5 

7 .. 3 

0.5 

'37.7 

2.8 
- - -A _ - - - - - _ - - - - - - - - - . - - - - - - - - - - - - -- - - - -- - - - -

11 land Uses. 1,217 9,846.~3 100% ----------------------------------------
2. SPECIES GROUPING: 4' ___ ., __ 

For tabulation, different forest 'types were grouped togcthor and the 
following five strata were fonned:-

Fir 
Blue-nine 
Deoda~ 
Chir-pine 
Others 

Fir, Fir-Blue P:i.ne. 
Blue-pine, Blue Pine-Fir. 
Deodar 
Chir p:ine 
Mostly Broad-leaved. 

." • 8 
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5. BREAK-up OF.J:'.QrAL_FOHJ~gT ARE~ INT_Q. .. pJEFERENI'. STRA...1.A.:. 

100% aerial photointerpretation gave out tot31 forest area as 
5,74,433 hectares. Correspondingly, by ground sampling and photointerpretation, 
444 plots fell in forests a.nd open forests. The area weightage per plot was 
calculated as 574455 :: 843.32 hectares. For further calculation of areas 

444 
under any stratum, tho number of plots in that stratum are multiplied by 
this 'Weightage. 

Number of plots in oach forest stratum and each Forest Division 
are tabulatod as below:-

TABLE ~I1-6. 

NmfBER OUkQl'S. __ B1._.91.MTUM AillLFCREST 
DIV1?1.Q~ 

- - - - - - - - - - ~-_-_: _-_-_-E;T_;'§_t_D!;J_;,{;;U-_-_-_-._-_-_-_-_- - - - - - -
__ St_r2_t'!:1ltl_ _ _ _Ki§.hiw1ir ___ Btlag_aD-r~h __ J2.0g,a __ Ramhau _Ud,h§J'l12U!:.* _TQ.t~l_ 

Fir 67 41 39 10 0 157 

Blue p:ine 30 10 30 17 0 87 

Deodar 20 55 20 5 0 78 

Chir p:inc 0 1 1 18 :3 25 

Oth-ers 48 14 20 16 1 99 

---------------~--- -----_-----
TOTAL: 165 99 110_ 66 4 444 

----------------------------------------
* 
report. 

5 .. 
under:-

Being a very small area, it has genorally been omitted from the 

Areas by forest strata and Forest Divisions thus work out as 
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AREAS BY FOREST 8T RAT A AND FOR.~ST DIVISICNS ---:--------_ ... _------ --
__________________________ (_H§_c1a1:::e§.) ______ _ 

_______ o FOfGst Division__ _______ -

Stratum. Kishtwar Bhadarwah Doda Ramban Urulampur Total. 

- - - ----------~--------------------------

Fir 56,502.28 34,575.95 32,889.58 8,433.18 0 1,32,400.79 

Blue Pine 25,299.53 8,433.18 25,299.53 14,336.40 0 73,368.64 

Deodar 16,866.55 27,829.48 16,866.35 4,216.59 0 65,778.77 

Chir Pine 843.32 843.32 15,179.72 2,529.95 19,396.31 

Others ,10,479.24 11,806.,15 16,866.35 13,493.08 843.32 83 , 488 . 4-·1 

- - - - - - - - - - - - - - - - - - - - - - -- - - - _... - - -~ - - - - - - - - - - -
Total: 1,'39,147.40 

AHUJA/ ., 

83,488.38 92,764. 93 55,658.97 3,373.27 3,74,432.95 
or 

_______________________ ~,Z4~4~3L _ 

COilJTD •• -••••...•..• 10 
@*@*@*@*@ 



-10-

CHAP'T'ER- IV. 

J...OLUM]:_rll&!& .. S_4B.p'_GR~T~Nq_mCC K~ 

E:qE:e...flRATIC2~LOf.. VQ~m~?_rABkES: 

No. of trees felled for preparation of volume tRbles were: ..... 

Chir 56 

Blue Pine 93 

Deodar 136 

Fir/Spruce 90 

Dth..ers 5~ 
TOI'AL: _ 594 

2. Mult:i,ple regression equations for measured volume of the trees to 
their diruneters ( o.b. at B.H. ) and total heights ( standing) were fitted. 
The general volume eQuations and the local volume equations fitted are given 
in Tec~~ical Report ~n Data Processing in Volume II ·of this Report. 

3. Local volume tables prepared for different species are reproduced 
below:-

T ABL 'E !'J~ IV_ 1. :3 
- - - - _ - - - - - - - - - - - - - ______ .. ____ .. ____ VQ.llli'J.e, i.n )tT.L.~ 

(Dia l:1e:t.rQ. )._ ___ Ch~ ____ I\'ail. ___ D~oUal:. ___ Fi,rLSWlJ.cQ ___ 8;t:03..dleg_va,s __ 

.10 .020 .088 .109 .067 .116 

.15 .055 .120 .169 .113 .122 

.20 .150 .215 .287 ,225 .177 

.25 .304 .575 .465 .405 .281 

.30 .519 .591 .702 .652 .435 

.35 .. 793 .879 .998 .966 .638 

.40 1.127 1.227 1.355 1.348 .890 

.45 1.520 1.637 1.766 1.796 1.191 

.50 1..974 2.112 2.239 2.312 10542 

.55 20 487 2.649 2.771 2.B95 1.943 

.60 0.060 3.249 5.362 :3.5·15 28393 

.65 3.692 3.913 4.012 4.262 2.892 

.70 4.385 44.639 4.721 5.047 3.440 

.75 5.137 5.429 5.489 5.898 4.038 

.80 5.949 6.282 6.316 6.817 4.685 

.85 6.820 7.198 7.202 7.803 5.382 

.90 7.752 8.177 8.148 8.856 6 0 128 

.95 8.743 9.220 9.152 9.976 6.923 
1.00 9.794 10.325 10.215 11.164 7.767 
1.05 10.~O4 11.494 11.337 12. L118 8.661 
1.10 ll?~i\)j 12."i~~ 1.2(' tilE 13.740 9.605 
1.15 13.305 14.021 13.758 15.129 10 .. 597 
1.20 1 14.595 15.379 15.058 16.585 11.640 
-----------------------------------------
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Using these volume tables on plot enumeration data, plot volumes 
were calculated. These plot volumes were -grouped together in each forest 
type stratum and figures for volume per hectare in each stratum were computed. 
Details in II Technical Report on :t:ata Processing11- Volume II. 

Following table gives the area, volume per hectare, their S.E. % and 
total volume in each rorest type:-

Total surveyed Area = 
Total No. of Blocks 
in surveyed area = 

984625 Ha. 

158 

Total foreat area = 374433 hec. 

Total No. of forest =' 102 
Blocks. 

Total No. or plots in Total No. of rorested 
~tl!:V§'yQd_a.:e£!.. ___ ::: ___ 12.11 ____ 12.,1Q.t§, _____ ~ __ -=_41.4 ______ _ 
Stratum Area % S.E. Vol./Ha. S.E Total % No. of plots 

(Ha.) Area % cU.m.. % Vol.. Vol. r.r---------
1000 I lotal Enumerated _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _cll·m. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ -

Fir 152401 35.3 8.8 351.40 7 .. 6 46525.7 45.7 157 134 
---.:: 

Blue- 73569 19.6 8.5 205.25 10.5 15057.6 14.8 87 81 
pine. --
Deodar. 65779 17 .. 6 13.4 578.76 6.4 24914.5 24.5 78 72 ...---
Chir_ 19396 5.2 12 .. 7 127.51 16.0 2475.2 2.4 25 19 
pine ---
Others. 83488 22.3 7.2 154.31 10.8 12885.6 12.6 99 77 -----------------------------------------
Total:374453 100 272.02 6.01 101856.6 100 444 585 

~ -
-------------~------------------------
5. DistrjputiQn of. GroWing_§j;._~oQt.are :-

The distribution or volume per hect3re by different stratUJ'll and 
by important species is tabulated below:-

CmITD ••••••• 12 
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JABLE NQ. IV-B. 

DI~mJITION 9J VOLllHE!HECTARE BY IMPOKTANT SpECn...:S..:. 

-~--------------------------------------r 

Stratum r V 1 . 3 ____ ..;. ___ 0 Um6_J..U l!l ________ - - - - .- '""". - - - - - - -
! t . I ! Fir/ ! Ban- I Other t 

, Chir I Kail 'Deodar! Spruce I oak t broad T0rAL. 
! , , r 1 leavf.ld_ 1 _________ 

--------- -------------------- . 

Fir 0.06 17.27 13.35 291.9l1 0.00 28.78 351.40 
(0) (4.,9) (3.8) (83.1) (0) (S.2) (100) 

Blue pine 0.00 168.10 ZJ.26 9.02 1.21 6.64 205.23 
(0) (Sl.9) (9.9) (4.4) (.6) (3.2) (100) 

Deodar 0.00 55.10 318.68 14.69 2.76 7.55 578.76 
(0) (9.3) (84.1) (3.9) (.7) (2.0) (100) 

Chir 125'o(!1 0.00 0.00 0.00 2.11 1.89 127.51 
(97.0) (0 ) (0) (0) (1.6) (1. <1) (100) 

Others 0.00 '11. '70 3.09 28.86 8.74 101.95 154.34 
(0) (7.6) (2"0) (18.7) (5.7) (66.0) (100) 

----------------------------------_-----
The figures in brackets shoW the percentage of volume under the 

species with respect to the total volume per hectare. 

6. 

The distribution of total growing stock by different stratum and 
important species, therefore worksout as under:-

TABLE NO. IV-4. 
~l~B.IBr.rr ION Of TOTAL GRQI,JING STCCi"BYFoaESTSTRATA AND IMPORTANT . SP,ECIE:2.~ . .. 

- - - - - - -_-_=_-_-_-_-_-_-y_-;l_~--;_iu-LOQ.O_T_;?.-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-

StratUm Chir KeU Decd9r F ir/ Ban- Other Broad Total 
_ _ _ _ _ _ _ _ _ _ _ ________ Y.Q.l1!:.cll _oa:k _ _)"fi8y_e __________ _ 

Fir 7.9 2,286.6 1,767.6 38,653.1 0 3,810.5 46,525.7 
Blue-pine 0 12,333.5 1,486.5 661.8 88.8 487 .. 2 15,057.6 
Deod8r 0 2,308.8 20,962.5 966.5 181.6 495 .3 24,914.5 
Chir p:1ne 2595.6 0 0 0 110.9 56.7 2,473.2 
Others 0 976.8 .258.0 2,409.5 729.7 8,511.6 12,885.6 

:TQTl~(t -= =2'io~.~ 17 :9i25:S:= ~1:4~:6:= 1::2:6~:7 JQ4i.6. i3~11.~ =1:01,~5a.a := := := 
COlifI' D ......... 15 
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7. CULL: 

Cull means the natural defects in wood which make it unsuitable 
for any utility purposes. ,Here, :in this report, it refers to rot~ 
hollowness and knots :in the wood. Loss of volume in wood due to ·;nes8 
defects w ill be called cull voll..U11e and the factors ... ,hich determine the cull 
volume in standing trees are known Ss cull factors. 

Diam. Class 
:in CIn. 

10-20 
20--30 
30-40 
40-50 
50-60 
60-70 
70-80 
80-90 

(i) ~ination of a1lil factol:ll- The data for cull was collect_ 
ed from the felled trees, and analysed. For each of the. 
important forest species cull volume was expressed as percentage 
of gross volume for each diameter cl~ss of trees. For 
e9ch of the 10 em. diameter classes, percentages of Cull "rere 
plotted on a graph paper. It was noticed that these plotted 
volumes do not always follow any p~rticular trend. For each 
of the 10 eM. diameter classes, percentage for cull volume 
were read and tabulated. These volu.lTlGS were applied to the 
total growing stock to give allowance for tho cull while 
calculating net grow:ing stoc1: of the :inportant forest types. 
Cull factors for different important species Bre described as 
beloW' : 

( ii) Chir and De.Q.dnr :- The cull in ca se of C hir and Deodar was 
negligible ( less than 1% ) and hence no tables have been 
prepared. 

(iii) Ra il..:.- FolloWing tsble show the distribution of cull in 
different diameter clAsses:-

No. o:f 
OBS. 

2 
6 

19 
23 
20 
10 
10 
'3 

TABLE NO. IV-S. 

~ FACTORS 
_§.pecies- Bl1,l~~ 

M ;n-:' Voi:~':( ~;. ~1f - - cuiiJ!J.;'c_~t.Iill~:--: ~ _=-=-=-
Gross Net Calculated From 

-------- ----- ---~~Q_-
.0.065 
0.447 
1.012 
2.168 
2.832 
4.619 
5.648 
6.923 

0.065 
0.442 
0.999 
2.115 
2.758 
4. 565 
5.363 
6.610 

1.1 
1.3 
2.4 
2.6 
1.2 
5.1 
4.5 

1.1 
1.3 
1.9 
2.6 
3.4 
3.9 
1.5 

- - - - - - - -From th; ;t~dy ;f-thi; tabIG,-m;x1m~-c~l pe;centnge-of 4.5%- -
( as read from graph) is for 80 em. to 90 em. diameter ch.ss. 'l'1-].1s is based 
On small number of observations. In addition SOIiIe o:f ina(}~(l8C71'blGt ta:U f'orests 
oould not be reached for fellings. It wil~ therefor e , be' quite safe to allow 
5% dedu.ct-ion for blue pine .from the total volume on account of cull. , 

CONTD ••••••••• 14 



10-20 2 
20-30 jO 

30-40 16 
40-50 a 
50-60 10 
60-70 12 
70-80 15 
80-90 7 
90-100 B 
100-110 4 

-14-

(iv) Fir Bnd fu:J);'uc~= Cull is maximum :in Cflse of F:,r and 
Spruce. Some of the inaccessible Fir foronto cc-nld not 
be visited for conducting faIlings. Some cf' th._} Fir 
fore:Jts h~Ye not beem worked e.t 311. It i.;' "r" rt~1 t)9nt.io:-~­
.ing that the cull is least· :in well l'lanq ged Cl!1c1. 1:"8gUJ. "'rly 
worked forests on accoUnt of the ir .':lccessibilit~· Ij_2~o 
Chir and Deodar. 

(v) lis read from the gre.ph, cull is about 20% for 80 C":1~ -"f) 
'90 em. diafoieter class, whereas it is about 28% for 9t) C'J11.. 

to 100 co. diametor cl':lss. Keeping in view all these 
factors, 50% deduction for Fir :1nd Spruce from the 7.0 L!:ll 
volumo on account of cull .is considered reascnable. 

(vi) Following table shows the distribution of cull by 
diameter classes:-

_ TABLE N.9_._IV-6..£. 

_QJJLL FACT OR 

....§.:PECIES-_ITfL±_S.PRUQ.lL 

0.100 0.100 
0.415 0.413 
1.109 1.087 
1.781 1.741 
2.993 2.838 
4.927 4.846 
7.435 6.967 
8.350 6.672 

10.921 7.873 
13.698 12.226 

0.5 0.5 
2.0 0.7 
2.2 1.3 
5.2 2.6 
1.6 5.8 
6.3 9.7 

19.9 19.9 
27.9 27.9 
10.8 

-------- ----------- - - .. _ - - - ---_----
8. 

After deduction of volume on Recount of cull, the position of gross 
and net growfug stock by dif'ferent species from all the strate. wor1<s out 
approxima tely as undE)r:":' 

CONTD •••••• 15 
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--------T-------------------------------
Species r _ . ____________ Y.olllillo_l.u .:. Q.CQ_ .:. ~uhi£. u.et.ras~ __ 

I Gross I Net ( 8fter daduction 
__________ l _______________ f ______ -~-~~~ .---

Fir/Spruce 

Blue Pine 

Deodar 

Chir 

Ban Oak 

Others 

<12,690.7 

17,905.5 

24,474.6 

2,403.5 

1,041.0 

13,341.3 

29,883.5 

17,010.2 

24 ,471 .. 6 

2,403. 5 

1,041.0 

_----------------------------------------
TOTA.L; 1,01,856.6 88",15-1.1 

------------------------------------------

CONTD •••••••• 16 
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Q_jLl\...f_r~-v • 

HANAr.:@"IENT PRACTICES. 

PRESENT A.ND FUTURE PROP().S~l§._ 

1. OBJ EQT IVES : 

under:-
The objectives of present ~an8genent pr~cticcs are sum~arised as 

(i) to preserve and 5mprovc forests for soil and "Tater 
conservation. 

(ii) tp :rn.eet the bom.fide, domestic snd agricultural requirements of 
the 10CF.11 pGOple for t:inber fuelwood, foddor and grazing of 
their c<.Ittle. 

(iii) to man3ge the forests according to their silvicul tur1:'1l 
requirements and site, and 

(iv) to obta:in max:Un.lJ]Tl sustained yield of timber and sustained 
income for the Governnent. 

-2" In order to cope up with the above objective, t he man'3gement 
practices being follo"Ted indifferent Forest Divisions are given :in the 
following table. 

81. Forest Werking 
No~ Division Circles 

- Main - - SU;i;;-ul- - Rota: -E~lolt;;--G~n;e;-- R-;marks '. 
tural sys- tion ble diam. sian/ Species 

1 __ & 

1. Rarnban 

tom (Yrs . ) (in em. ) Regenra-
tion 
period 
or fell­
ing 
cycle 

__________________________ (:::...rr~ _____ _ 
__ '3 ______ 4 _____ ~ ____ 2 ___ 7 _____ 8 ____ 9 __ 

(i) The Kail Deodar & Conversion 150 Deodar(6S) 30 
Conversion. Bail to Uniform Fail (73) 

under 
shelter 
wood sys-
tem. 

CONTD ••••••• 
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- - - - - - - - - - - - - - - - - - - - - - - - - -_-_-_-_7 - - - -8- - - '9 - --1 _ __ 2 ____ ~ __ __ 4 _____ 5 _______ 6_ - - - - - - - -

(1i) Deodar 
hall Selec­
tion. 

(iii) Fir 
selection 

(iv) Chir 
Interl..-n 

Deed""r. 
Fall llnd 
mixed 
Fir Fore­
sts. 

Selection 
System • 

Fir fores- -da-
ts. 

Chir Thbn5.ng and 
imp rqv em en t 
f'allings. 

(v) Protec- All Restricted 
felling as tum cum conifers 

:huprov (mJ. en t. 

(vi) High 
pasture 
land De~TO­
lopment. 

.m the case 
of Deodar 
1\8 i1 selec­
tion work.mg 
circle; stria t 
Fire protec­
tion and 
closuro to 
grazing. 

Alpine & Rotational 
sub-Alpine closures. 
pasture 
land. 

180 

180 

120 

Deoda r (75) 
nlil (0.0) 
Fir (75) 

Deodar (75) 
fail (60) 
Fir (75) 

Chir (75) 

As in the 
caSe of 
Deodar, fail 
selection 
i.., . c. 

50 

30 

Proporti on 
of lieoc1Qr & 
Yail is 
hi. her . 

50 Conservative 
removRl .of 
mRture and 
eve r mature 
stock only. 

S1tuqted on 
rugged and 
highly p re­
cipitous 
ground 

*' Source:- Hor1ing Phn ( ftamban ) 1951-62 to 1971-72. 

2. Bhadar- (i) Un:L­
wr'lh. fom. 

Acccssi- Conversion. 150 
ble Deodar to uniform 
Fail under shelt~r 
forost wood syste~. 
'With little 
Fir :in 
nalas high-
er up. 

Deodar &. 
I(~ il 

80 Explo ita tion 
period is 20 
yea rs. 
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- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -8- - - - -9--_1_ _ _2_ _ _ _ _ a _ _ _ _ i _ _ :... _ Q. _ _ _ _ _ §. _ _ _ 7. _ _ _ _ _ _ _ - - - -

:5. Doda 

( ii) l--1ixed Hixed Deo-
coniferous dflr l'a.i1 , 
selection. Fir 

l<'or;~sts • 

(iii) Fir Fir 
selection. Forests 

(i,,) Unregu- High level 
lnted. & poor 

forests 
on highly 
precipiti­
ous ground. 

Sel,'3ction 
system. 

Selection 
system. 

Restricted 
fellings. 

180 

180 

Dcodsr(75) 
& Fail 
Fir ( 60) 

Deodar (75) 
1<eil (f,(~) , 
Fir (SO) 

* Sourco:- Bhadarwah l-lorki..l'lg Plan 195:1-55 to 1973-74. 

30 

50 

Proportion of 
Deod~r & 
FaU higher 
than Fir. 

Strict fire 
protection & 
ir,..provemont 
fellings to 
be dono. 

** Conversion period from the conmenc~ent of this pl9ns. 

(i) Deodar 
Uniform. 

Accessi- Modified 150 
ble Deodar shelter 

Deodar (6") 90 ** 

(ii) Hixed 
coniferous 
selection. 

(iii) Fir 
Unifom 

( i·,,) Fir 
Selection 

(v) Dnregu-
latHd. 

And Rail wood 
forests. compart-

Deodar, 
Fa il 
Hixed with 
Fir. 

Fir, rail 
Deodar 

Fir,1\8i1 
Deodar 

All Coni-
fars. 

ment sys­
tem. 

Selection 
system. 

Modified 
sholtm." 
wOCld 
system. 
Selection 
system • 

Important 
fell:ing. 

fall (SO) 
Fir 

180 Deod'1r ( 67) 
J{.s iJ. ) 
Fir ) (60) 

180 All 
sDccies(60) 

180 Fir ('75) 
Deodar) (60) 
I~ail ) 

* S(')urcc:- Doda l.lorling Plan 1958-59 to 1987-88 
** Approx~ately a period of 60 years h9S 8lready passed. 

30 

180 

30 

Poorly stocked 
& uncom.mercial 
forest Removal 
(If over mature 
forests only. 
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-------------------_ 1_ _ _ _~_ _. _ _ ~ __ _ 

Eishtv.lar (i) Deodar 
F8jJ. Selec­
tion. 

(ii) Fir 
selectum. 

(iii) 'Un­
regulated 
cum Improvo­
mente 

_ 1 ____ §. __ 

Accessi.­
ble 
Deodar 
LaU 
Forest & 
at places 
nixed 
with fir. 

lndi9.h 
Selection 
Systen. 

Prc;domi."1- Selection 
ently pure System. 
Fir. 

All coni- Improvement 
fors inacc- faIlings. 
essible 
forests. 

_~ ____ I ___ § ____ a __ 

150 for 
Daodgr 
& l~a i.l 
160 for 
Fir. 

180 

Deodar(75) 30 
& Eail 
Fir ('15) 

Fir(75) 
rail 
Deod'1r 

30 

* Source:- Ki shtw8r Horking Plan 1981-62 to 196)7-68. 

---------------
Since the area of Udhampur Forest Division covered by the SurveY is vory 

small, information has not beon collect6d for that division. 

From the perusal of "W'orh:ing plans and the above tabulfltions it is clear 

(i) the forosts are being mannged J:"!e :inly vith a view to produce ltlrge 
sized trees for Railway sleepers. Treos OVGr 60 ems. in diaJ'1eter Sre 
considered to be quite suitable fo:;:" econ omic conversion i :1to sleepers 
and scnntlings which 8re :in gro8t dGTl1.8nd :in the tl8rket, 

(ii) the accessible Deodar and J\a il forests ~re rrtannged mostly under shelter­
,,!ood system, 

(iii) Fir forests and the in8cces sible forests r.re being mana god under 
Selection syst~ ('Except Dada Division) and 

(iv) use of these woods is not being made f or any i."1dustria l purposes. 

Large sized timber for Raill/BY s l eepers T:1.3Y continue to be in d am6nd .for a 
long time to come~ Some of the forest,s may, therefore, hIclVG to be Vl}mfqged for the 
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pl~duction of large sized timber. 

4. Our country needs newspr:j.nt Rna paper vory b:=ldly. Coniferous t:i:r.bers 
i. e. those of Fir ( including Spruce), liaU ~lDd Chir are 'very ::;uitnble for the 
pr0duction of high gr.ade pulp which can be use'd for procluctis'1 cf both newsprint 
and p8per after mixing with mochaniClO'Il pulp producBd from qti-:'Gr hnrdwoods anc1 
inferior species. Sone of these valm.1ble reSources maY7 tho:'oi'.:))';'e, need to be 
managed "lith a view to setting up of J:3ulp and paper industry to t.he requir<l!l.':1ont 
of the country ond thus S8Ving the valuable foreign exch0nge. , 
'5. For mant.1factura of pUlp ""nd papor, SID.nll sized timber ( i. o. upto 5 ems. 
di9.I:letcr over berk) can be usod. Fir, yail and Chir forests may, thorefora, 
have to bo "forked on shorter rotqtions. 

6. Besides the en'Tironmental aspect of the forGsts, tte concept of econc,mic 
plannbg has also to be 1ept in view. Longer ro'tfltions usu::tlly J.1lean sP)::1.11er return 
on the investments. Shorter rot3tions for Fir, ¥ .... :dl find Chir m~y, therefore, have 
to be adopted to grow the forests for setting up hldustries. 

7. It is, thorefore, suggested that the forests be man"lged ,.lith a vieH to 
establishing the pulp and pAper industry, in addition to the objectives .laid for 
the present man"lge"'lent. 

8. This would in"olve, perfection in tho regener3tion techniques of all 
the coniferous forests. 
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1. H&\N AGE BY._DIA.~x;rER_CI.£SSES...!. 

Felled tree data gave the follol,.,ing distribut i on of nge and by 10 c.r::l . 
diRmeter classes in respect of the four coniferous species :-

TAB~E NO~ VI-I. 

MEAN AND S !.p_._.Qf_AGE DIST.E1..B.l)1'ION BY. 10 Cf"l, DI M-1ETE.E....Q..LASSE§..:_ 

SPECIES- FIR 
--------------------------------------

Q.-10_ 1.1=.2Q. _ !.1=3Q _31-tlO_ :H=.5Q _51-5.0_ B_1::.7Q _7l-~0_ B.l::.9Q _91-1012 -' _1Q.0± __ 

Total 

N 

Mean 

S.D. 

84 65 
'19 193 
61 64 

122 221 
72 117 
71 172 
66 95 

106 
143 
75 

170 
141 
184 
157 
204 

172 
1'12 
194 
172 

86 
203 
161 
2·11 

555 2107 1401 

7 15 8 

U3 212 173 252 
331 201 183 222 
18 5 132 205 325 
213 20 1 191 
161 178 172 
177 158 182 
120 170 

206 

1300 1 458 1106 799 

6 :3 

79.3 140.5 175.1 185.7 18 2.3 184.3 266 .3 

m,3 51.4 44.1 7 3 .2 27.9 12 . 3 53 . 0 

218 256 

218 256 

1 1 

218 , 0 256. 0 

. 0 . 0 
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rAB1JL~LQ.! VI. - 2, 

SPECIES- BLU-~-fINE_ 

-----------------------------------------
0-10 11-20 21-50 51-40 41-50 51-60 61-70 71-80 81-00 91-100 

-----------------------------------------
~9, 61 57 71 71 105 141 102 157 
43 91 72 87 86 84 65 112 

120 76 81 77 61 ' :1$.2 H:ll 
85 74 145 109 87 93 159 
63 65 76 98 105 107 
83 82 80 76 98 127 
67 77 138 98 106 111 

84 '15 91 105:: 182 
70 85 94 100 124 
78 7'3 116 78 
69 62 81 
73 7'3 84 
58 78 U9 
74 96 73 
74 70 101 
68 80 89 

105 88 
96 109 
73 77 
92 79 
'14 
74 
75 
68 

Total: 62 570 1151 2028 1816 925 1060 517 157 

N 2 7 16 24 20 10 9 .:1, 1 
Mean 31.0 81.4 71-..9 84.5 90.8 92! ,5 7 117.8 129 .. ~ 15.70 S.D. 17 .0 aJ~6 .5 20.1 14.1 32.8 2~ .0 il. ~. 

-----------------------------------------
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~~ V1=.i. 

MSAN 1.l','J) S. D. OF AGE DISTRIBUTION IN 10 
.". ------.----- ('.!1\, DIAMETER CLASSES. .. --... -------

SPECIE~=_DEODAn. 

-----------------------------------------
Q-~O __ J.l:.2Q. _21-~0_ ;il:.'lQ _41-§'0_ .9.1:::.6Q. _6l-10_ 11::.8Q _81-~0 __ 9l-l0Q __ :. ___ 

56 75 54 94 59 93 136 100 207 
52 115 75 126 116 183 156 134 
76 73 84 95 105 99 156 95 
63 81 89 96 129 90 119 93 
80 76 60 107 137 97 184 

90 88 106 116 119 
75 88 103 87 99 
71 59 122 102 96 
95 90 58 120 101 
75 95 87 1,11 111 
89 74 94 87 111 
70 75 88 104, 147 

114 82 79 100 129 
95 107 100 96 97 
92 96 111 97 110 
73 57 97 97 91 
92 74 90 99 97 
71 75 148 100 195 
73 55 93 94 195 
67 72 93 88 
63 69 97 
69 68 90 
71 90 
74 56 

58 
82 
52 
74 

Total: '327 1969 1686 2586 2074 2260 567 100 713 

N 5 24 22 28 20 19 4 1 5 

Mean. 65.4 82.0 76.6 92.4 103.7 118.9 141.7 100.0 142 .6 

S. D. 12.2 17.9 14.5 21.2 18.9 35.1 17~8 .. 0 51.6 

--------------------~--------------------
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TABLE NO. VI-4 .. 

MEAN AI\1'fJ S.D. OF AGE DISTR.IBUTION lli.l0 ClTI, •• illJ.:M1IT~_CLASSES. 

~.E.EGIES- CHIR 

Q-10_--U:.a)_-_2l:Q.O_-Q.i:4Q-_41.:Q_()_-~=6Q.-_61':-Z.O_-7.1';.8Q-_8l;:ao_-i3I=.1QO_-_mQ±-_-_-
63 62 
93 63 

59 
59 
77 
90 
80 
87 

Total: 156 577 

N 2 8 

Mean. 78.0 72.1 

S.D. 21.2 12.8 

65 
64 
69 
55 
63 
59 
72 
5'7 
92 
95 
93 
87 
92 

975 

13 

85 
~5 
87 
77 
94 
99 
95 

602 

7 

74.8 86~0 

14.5 11.8 

85 97 
76 
81 
82 

524 97 

4 1 

81.00 97.0 

3.7 .0 

----------~-------_----------_----------_ 
2. DIA.iV!EI'Ei.=i.~AGE-lfEIG.~-IT REJ_,ATIONSHIP: ---... _---_._--

The distributions mentioned above in tables 1 to 4 botwoon mean age by 
diameter &flsses were plotted on a graph. .A continuous smooth curve "IoTaS c1rawn 
to show relationship botueen age and di~eter. Corrections were aDplicd for age 
upto the breast height. Values for .!Igo v1era rGad. from thene graphn fer specific 
diameters and for different species. The results are tabulated below;-
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.1'ABLE No1 VI-_ili.. ' 
~ t 

DHJ{~ERLkG~~IG~ 

-----------
D~m;t;r-,'= -:.::;: =: ::: :: = =S~e~iQs: :: 2 :'-'1 _-_-______ - _ - - - --
(ens.) t_i __ [Ifi_' __ .~~ _Bb.~ EIt:[E_ =- _' .... _1f.EQD8.R_.!. _..: ____ QHIR ____ _ 

rAge i Height' 1 Age I He ight ' Age I "Height I Age I Height 
; (t(~ars)' (M) I(Years) I (l1) I(Years) I (M) ! (Y6E'.rs) I (M) 

I I 1 I , , 

_-----_---------~------------------------. .. 
~ 

10 

20 52 16 68 17 

30 '95 25 6S 24~ 79 25 62 22 

40 125 28 78 29 89' 30 71 27 

50 lG3 33 89 33 100' 33 ,79 29 

179 58 100· 35 111 35 84 30 

70 201 42 111 38 122 37 89 31 

80 '22J 45 124 40 134' 38 
• 

90 '238 48 136 41 144 39 

100 254 49 
-----------------------------------------
3. 

riistribut'ion of number of stelT's per hectare 'in each stratum by 
lmportant species' and 10 C'm. d:iBmeter classes Ine given in the follo1.>ling tables =-.. . . . 
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4. Fr0:tn. the study of these tables it becomes evident that the:-

(i) Distribution of stems of different diaF.eter classes is 
satisfactJr;~r in Fir J De:jdar and r Other r strata. 

(ii) Whereas it is not satis.factory in strata lj_ke Blue-pine 
tmd Ghir where l ower diameter classes are rather poorly 
r(>presented. 

Tables VI-l1 to VI-1S display the distribution Qf Vol1.:J;'l8 Der 
hectare by important species by diameter classes ( 10 em.) in ea~h 
stratum. 
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6. 

7. 

-Z7-
From the perusal of these t~bles it is revealed that:-

(i) In case of Fir stratum, the distribution of Volume for 
Fir species tends to increas'3 upto 70 t.o 80 cm. diameter 
class and then starts decri~asing, it is maxJ.mum corresponding 
to a diameter class of 70 to 80 c~s. 

(ii) In Case of Blue Pine stratum, the 70lume dintribution fo~ 
Blue Pine species is maximum co rresponding to diamete r cl3.sS 
50 to 60 ems. 

(iii) In Deodar stratum it 1s maximum at 40 to 50 em. di-ameter 
class for lliodar species. 

(iv) In Chir stratum, it is maximum ror the diameter claSS 50 to 60 
cms. for Chir species, and 

(v) In stratum tOther' it is maximum for 40 to 50 cms. diameter 
class for all the species. 

DI SIRI BUTiQ~_QE_YQLUME Fin HEC'l'AFiE BY DIFFERENT Dr k:'fi!:TER GLASSE'.S AND 
l:Ifi7:J~H COltl~Sl':ONDING EEAN t.GE: 

The dintribution of Volume per hectare by- different diameter classes 
and their correcponding age ( read from graph against mid Doint of each diameter 
Class) of Fir, K.cl.l, l1aQQ.aJ: and t:hir in Fir, K9i.h lJ.e9,Qar ;lnd OhiT strata 
re3pectively is tabulated helow:-

T AIDE N 9 . VL.:::.12a. 

:QI:iTRIBUTION OF VOLlJl1-E!HECT!i?E Hi DIfYi!:)3$NT_12I/l,EETER CI.A§§£}.-?_N'Jl> T}{El]'_QORRE~.QND­
ING NE ,~G~GE IN DIFFE~I1' STI(~TA . 

~~m;terT Fi; in -Fir - -! -K~il in-K~il -I-n;oda; in-o;odb,;~ -C;i; in-Chi; St~ta- -
(>lass8S t __ S±..rata ___ ' __ Strat_a ___ .:.. __ St.rata ___ _,_ __ _________ _ 
in cms. lVol1r'lls'1-1.ean age'vol umelHean age IVol~e tXE3an age l Volu~e lNean a ge 
_____ ! _ ill _ :_ _y.~a.rS_1 _ill. m3 :_ _Y~_al:S_ ~in ill _ .!_ J,2aIS_ .;. in_rn~ _I __ :£eara. __ _ 

-10 ~ L;33 . . .. 35 8.58 0. 00 
10-20 7091 2 0 69 44 21.56 62 J., 88 
20-30 13.20 79 12 <"J!'l 50 32.97 74 7" 70 
30-40 19.66 110' 22.58 72 40.58 84 18,., 71 
40-S0 23.00 140 53.1.3 84 .50.47 95 19.67 
SO-60 26.13 167 39.97 95 45.61 106 31.76 
60-70 30.58 191 22.56 106 ;38.22 117 17.37 
70-80 41.11 211 14.21 118 26.16 128 1<1.57 
80--90 40.S3 2:':·0 8 .. 44 13b 19.00 1:39 5.80 
90-100 35.27 246 6.75 142 11~82 150 2.S8 
100-110 18.81 262 2.30 7. 63 0.00 
110+ 34.4L :3 QG__-=-___ 1§.&e ___ --= _______ ~41__ 

67 
75 
85 
87 
91 

TOT;1&~~~ 168
L

1Q 318.68 _l23b~ ____________ _ 
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6. 

The 8_ee of the different coniferous species correspo:::1ding to thei r 
reflpecti va dianeter class for which the volume is maxl mum , is 51lnmarised as 
be] C'<lt-

UJ3LE NO. _l7I-J 7_ 

Species - - - Di~eter" c1;s; fo-r :rtiich - J.P?r:;:::iI!l;-te ;:ge - -
__ VQ.l.u.me i.S_l1larirr.JJI!l.- ____ in_yaa.t:s ... __ 

Fir Ii'i r/ Sp ruee 70 to 90 ems. 211 

Blue Pine Kail 50 to 60 ems. 9S 

Deodar 40 to 50 ems. 95 

Chir 50 to SO ems. 85 

- - -- ~o_tQ ~_Cm.8 ... - - - -- - __ NQ.t_kllo~ .... Q.tb.eJ:S_ 

9. 

.~V'3raga age of Fir, Kail, Deodar and ChiI' in Fir, Kail, Dpodar and 
Chir strata respectively works out as ~~der:-

Fir Fir/Spruce 165 .. 00 

Blue Pine Y.ail 94 .. ~O 

Deodar Deodar l04.0C 

Chir- 80.BO 

MeaIl t..nnUal Increment for Fir, Kail, Deodar and ChiI' in Fir, Kai1, 
Deodar and Chir ,strata respectively corresponding to mean age of these sIecies 
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is approximated as under:-

Fir/Spruce. Fir 165.0 

Kail Elue Pine 94.8 1.77 

Deodar Deodar 104.0 3.01 

Chir Chir 80.3 1.54 

CON'l'D ••••••• 40 
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1.. G~NER.tL; 

poteIl~ial .A-"'1!llk'll Cut is a funct~.on of g!'Owing stock, rotation, rate 
of growth, ranagement practices and several other important i'.,.ctors. 

Forast areas by different forest strata and the gro·.li.:1g stock therein, 
are given in Table No. :3 in Chapter III.. In the Ch9.pter IV total growing steck 
~1 FOrest Strata and by impo~Gant species is given in Table No. IV-4 whereas the 
net growing stock by imporlant species, after deduction of volume due to cull 
factors, is given in Table No. IV-7 and is reproduced as under:_ 

-_-- ---------- ----_...._---------1_;-_-_-_V9..~§..-1.;;:_(_0.20.!. ..cub.i~ tl21.~e~s __ ____ ___ _ Forest Species 
! 

t 
I'ret 

------------------------------ ----------
Ghir 2, ·4.0:3.5 

Blue Fine 17,905.5 17,010 .. 2 

Deodar 24,474 .. 6 24,474.6 

Fi r & Sp l"\.lee 42,690 .. 7 

Ban-Oak 1,041 .. 0 1~041c.O 

- - - ____ .15.,a5!l1&:3_ _ _ _ _ _ _ _ 1;3, .. 3.:.1;:l .... 3 ___ _ 
- _____ LQ1.'L,8..§6,a,6 __________ _8{l:15:t~1 __ _ 

As :31ready calcuJ_ated and described under Cp.apter VI on ! ~te of GyQ~th' 
Mean A.Unual I:J,crement of Fir ( including Spruce) Kail, DaQ9a;t: ~nd Qhir in Fir 
Ka.:1:.h Qeodar and Chir strata respectively corresponding to the moan age of these 
Species worked cut ( Table No. VI-19) ·is as under:-

~tl~ 
ChiI' 
Kail 
1)9odaI' 
Fir/Spruce 

.s±.nl.ium 
Ohi l' 
B.lue }line 
Deodar 
Fir 

_1.,,'l.BI~ NO.:..._. VII·:~1ol.. 
l,~e?.n_age ( Y~J.. 

80.3 
940 8 

104<'10 
165.0 

:3 
.....M..J.£.ILh~g.:tnre (rn_L 

1 .. 54 
1,:17 
3 .. 01 
1.77 
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4.. From the volume tables and age diameter relationships periodic .Annual 
Increment percent at differ;ent dianeters and co rres}Jonding -~o diff81"Bnt ages 
are tabulated as below:-

T}\.BLE NO., vn,~_ 

FEP.IOTlIC jl.NNUALJ.NCIill!IE1~LFEmK"lT_ 

Diarueter1" -Fi"r/s!pffice -1- - K 71 - - - - - - - - - d - - - T - - - --
CM r 

in cms I - - - -- - - - - - ~ ... 1._ - - - - t -- .Il3~ fJ.r _ _ - _ - - - - --
- ~ .. I !~ ge P. 1l.0 I % t li ge F. !... .. 1% ~ Cf'c.> I' ~ I% t -'l.ge l' ~ ,~. 1% t 1 .~J\:" "-,;to. r'" ~ 

t t 
~ - - - - _ - - - --

5 J. 25 1 .. 86 H,) 5 .. 75 

15 44 7.89 62 8,.89 J.5 8.39 

25 70 2.80 59 6.91 74 7.89 39 4 .. ~5 

Zi5 110 2 .. 09 72 5.44 84 5.44 [9 4.47 

45 140 1.86 84 4.71 95 4~23 74 5,,59 

55 167 1.62 95 5.51 106 5.51 C7 3 .. 04 

65 191 1.G4 106 2 .. 80 117 2 .. 80 100 2.57 

75 211 1 .. 39 118 2.57 128 2.57 113 2.35 

85 230 1 .. 55 130 2.09 159 2.25 125 5.04 

95 2~6 1 .. 59 14~ 10 62 150 2.09 

105 262 1.64 156 1..16 160 1..62 

115 274 171 172 

- - --- - -- _ - - - -- _ - - - _ .. _. - -- - .--

--

- -
5. From the stu.dy cf the above t able _ it is eYident tb~t tr3nd of F 1 •• 1% 
at lower ages as we ll as at the higher ages7 is not satisfact 0 ::.y(probab1y o~ 
aCCOu."1t of scanty data in. these classea).. The results ITl3y, t'1e~efore, be uS8d 
~ith utmost caution at these stages. 

G .. 

-

-

In Chapter V on l-1anagement Pmctifle3 ( para :3 ) it ha s ·,,'cen anticipated 
that some of the coniferouo forGsts shall continue to he ~~naged to 
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produce large sized t -lmher, mainly .for rail\19.Y sleepers. H~;"B3 over 60 ems. in 
diameter ( nt B.H" and O .. B .. ) am quite auitable .fOT e~o~oI!lic conversion into 
slaerorE: end seantling-s.. . 

7.. Appr:lximate aee for prod.'J.ction of this large shed til:.hor in different 
conifers alcr..g \lith proposed rotations is 8.S f,:,11ows:-

Species 

Chir 

Deodar 

Fir/Spruce 

!~P" age fo r production of 
_~ig_siz~d_timbez{_i£ Xegr~) 

84 

100 

110 

180 

l?roposed rotaticns in years. 

100 

120 

120 

180 

8.. The need to produce wcod for the setting up of pulp and pape r industry, 
raquira$ to char.ee tpe manage~ent, at lea3t in some of the areas. Fir ( including 
spruce).. ruue_Pine and .Q.h.U: yoods am very S1.U tabla raH' mat0rlu1 s for paper and 
puJ.p i::l.QLlstries.. Taodar of course, i.s a very good timber species and" the r.3 fora, 
viII not. be available fo r }'ulp in al)preciable quanti tie:; .. 

9. Trees of the sizE) ~O crns~ diametoT ( at B.H. and 0 .. :2 .. ) are considered 
sui table for the pulp and paper industry.. A-pple oreharde ,-oming l!P in this area 
Hill also requ:t re \loed faT preparation of wooden paC'.king CaGes., T:'ees 1,!1 th 
O'Je.metars of' 4CJ c:ns. ( at B. H. a.nd O. B. J hn. va belen considersd q!ll te sui table for 
Ill3lting c,f apFlc packing Caoe s as 1.re11 as fa r p reduction of pulpwood" Th'3 agq of 
different conifer(.,)'l~.s specie::i to obtain 40 ems. diarnater along with. possihle rotation 
is as under:.-

Chir 

Ke.il 

LBodar 

Fi '1'/ SJrTuca 

...1.A..B1E NQ.." VI T ._~_ 

..taB to o.b!:.a1n 40 elTls. _ I$ac.YQ.s.r3~ 

71 

78 

120 

125 

80 

120 

125 
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10. 

Nothing rigid can be suggested in so far as the SilVivl."llt u ral Systems 
are con~erned :or the future manag~m8nt of tbe indi"'v"idual species. The sul:lject has 
a.lready been d:i.::;fmr;sed in Chapter V.. The Silvicultural System to be B,cloptcd for 
the li:!9.nagement of a particular species will depend upon a Yariety of factOl'o like 
the objectiyes for which the sT'8c-ies is heing managed" The stnts of de,,'Blcpment 
of regeneration tec1miques a,.'1d many other factors like closure to grazing etc", 

11" Silvicultuml system to be follcw-ad may, therefore, Yary from Selection 
to sA~lter-wood and even clear felling in some of the areas when t he t echnique of 
a.rtificial regeneraticn is perfected. This is, however, a suhjec t which Ca:::l hest 
be left to the State Forest Department .. 

12. 

Coniferous "roods namely Fir/Spruce, K~il an d g-lhE j:rovide a valuable 
long fibred raw materinJ. for the productio::l. of P'llp and paper • ..1£~i! 9,rld Qb]~ 
trees, however, e:x:ude resin from which rosin and turpentine oil a rc produc·e d and 
are put to a nu.llner of industrial uses. 

1.3.. ])Sod1.ir is a good tim"l:ler used IM.inly for const~"'l!ctiol1al FU::::"pOS8S. Deodar 
oil produced :from the distillation of deodar wood chips .foms ,:).!1 '3:>reellent base 
for perfumes" 

14.. BTO~d 1cayed species are used fa r variou s purposes. waJ.nut and Maple 
are good. for :r,la!::.ufac"Guro cf shuttle and bobbin blocks for textile :indus try .. 
Kharsu lind Betula are a.ls~ usec1 for bobhin bloCks. fun and Moh.ru Oal(S arc goo d 
as f.'tlE,hTood... The broad leaved species aTe used in fumi ture indust:-cy, for Ina.'111faC­
tUrG of weoden packing ca.ses and in a numbe r of sma].l sc,ale indust.-rles a..1'1d haife, 
so far, not been considered 8.S industr:·~al weod of any consequence 1n the area . 

15. OTHE~1Ql.TIONS GOVERNING THE; CUT: 

The areas tw{en up for pulpwood felling will ha7G to ~e regenerate d 
shortly thereafte r for which the forest Department of Jarr.m\l a n d Knshmir will 
have to make sufficient provisi.on of iUnds. 

l6a ThO forest areaS to be regenerate d have to he closed to gra:;;ing for 
t.he regeneration poriod. 

17" The cutting models sugge sted for the area will mget \,li th t h e 
requirements of tiober and f'uelwood of the local populaticn .. 

1.8. GUTTING },IODEtS;_ 

aim at the production of l a rge sized trees1 60 cm" dia.. ( a t 00 .. OB and 
above ) so as to meet with the requirements of !laihmy S;laope rs. 
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industriAl rml materlaJ for pulp a.nd pBp'3r and wooden 
40 ems. diameter trees ( at B. H. and O. R) arc considered 
for meeting with these rcquirom.:l.'1ts. 

$lEOIFI C~ .. TION FOR THE ~m.illlL~.l 

The detailed specifications with regard to ro ~.'l·tion and exploitable 
dia::neter for diffe rent coni ferous species and in respect of the t,,:o models is, 
therefore, surr~rised below:-

TABlE NO. VII ~. 

Sp-;cie~ -,- - - - -11015E.L:-1- - - - - - -( - - - - -HODZI.; 11- - - - - - - - - -­
'-RO"t;tlo;; -'Ii:q:;i;;itable di;m~ter' -RPt;-tfon - T E:cP'loitable di;:meter-(Cc;) 
I (years) r ( ems.) I (years) [ 

- - - - , t ___ .!. __ .!.. _______ _ - .. - - - - - - --
Chir 100 60 

Blue Pine 120 60 

1)3oda1' 120 SO 

Firj 
Spruce. 180 60 

------------------
20. 

70 

80 

120 

125 

40 

60 

40 

Annual yield fo r the coniferous species ( Fir/.~prucel El.ue ?ine, Deodar 
and Chir) \lill be regulated by the follo· .. ing fOlmula in both tho lJiodels. 

lln.i1.Ua.l yield = T9tal Gr9,,inQ stock (n':rt\ + t x n)ta1.j.on x l-tU of the 
IP~ation .~~~1!ffi~ ________ __ 

BPt a1iion. 

21. k"mual Gut for the conifers under both the Models, wi11 ther'eforo, 
be as fo11ow5:-
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_'tA_fl1~ N C. VII-7 r 

59,000 

2,07,000 

3,03,000 

2,83,200 

49, 500 

2,78,000 

5,03,000 

22. AnnUal Cut for the broadleaved s~ecies has not been calculated 

( cf Chapter VII). Broad leaved species may, however, continue to be managed 
a.s per current management practices to meet with the requirements of the local 
population, and cottage industries. 

CONTD ••••• 46 

AHUJA/ . 



-46-

Tnc V8.11€y Him.., population of 5,41~B59 consumes only a srl.1.11 quantity 
of ttmof'X'" producedo ThE. mrdn dr~in is in till? form of !uel\lO od fo'.." wh~~h tbere 
1 S ::10 prop£>r record" 'l'hp timbc· r producfOd is export< ct out of t~~ ilalley in the 
i"OI'lTl. of r:lil:w~ly s.1.repf-rs, sc~tlt11ngs and logs to Je.rnmu and Pafu!!nkot for supply 
to Ra Ui.J<iYs, D.G.5 11. D •• rmd conS1..U'!lpt.1o'1 in t:hf plF1.in::> of Nor,heJ1i Indian .. 

1) To p-rpp..'1.rE:- an IlCcoun t 0 f tht=' P r~sent (i9'?~71) produ.ction 
:;lnrl pattern of 'W(lo'd con&'UlIlptton 1n t..1·w vullC'Yn 

2) To forecllst 'the If vel gnd trends of wood consumption in the 
ye~l' 1981 ant] 1991 for thP. Valky ... 

WOOD PROQ.TJCTLQ.1l 

5,. T:'1.G produc':..i.on of w;)od h'l S been obtain fed from Annu.'1l Adrrinistmti ve 
Repo'!'t.~ of t.~E- For~st Dep'Jrtmfnt of JaI!lJIU and Kashmir for thE:! year :'968-69 to 
1970-71. 'ret. fi..,.lrl-s of ~'l~'~E reports "'en' for sawn wood from Go "Fmr:lent 
for~s+,c. alone .. T'!1.t.SE: nnm:';).l fiuur€::> for 't."lrc·E-: y.eors hav~ bFen aV€'I'2.gfd & 
cmnrerted into \load R01lnd Eq"..liv3.1€nts (pVlP..E) so thAt thfc t~bl wood. production 
fr~T1l t.h..,. forestn 1.~ est.llila-+:'(~" For \IF.E same ccnve!'sion fl'.ctors as for iCa!.ihInir 
VollfY Re.port have: beEn_ u~€d" For th(- '"rood product.ion f .. em. ?.(-vc:nne Innd nod 
prt mte lands, rf'corOs of 'IlH Tehs.tl Offl.CE'S and the p6rralts isslled by the 
Divlsional Foro;.st Offices we~ con~1.l.].tpd .. 

4.. :;.pe:cte:s-wi8€ infol"Ill'\tion for Deodar (~m_~~_9.mt,:,:'I,m)jt Kntl (Pin.1;§ 
Ymllk.h~~<l), Fir and ~'Pru~e (.AJll..e_s Il'r..ndr9..'It{ and ~~~.£! S~.!:~'!1.fl_r10) .• Ch it" 
CPJ.!J2..l.ll .m~rg'!!1~.) and mb::ed conif81'S Wif:. aVAll~·~.le.. Info:'"!Ilflt.lon for l<~ ir a.. d 
ft"ueE' was not avai.lable sf'pnratelyo It WJ,S not possible to f~\,;.d out the 
spr301es wi se b:-t=ak up for broad leaV'~d sp€.-ci('s~ }~ost, common b:l'Cfld leaved 
sp€.cie.>s is Bu., ()gk (OU.!.7:!:.<r'.L§ ~ .. lli:.:1J.i~1.). Ot.her sp(·cies of Oaks Q..'10 ot'rJ. f I' br0ad 
ler1'..TE"d species are 0.1 so in~lu.ded undE'r braod len. v\:.~d spf'cies ... 

.. ' ..... ~ ., ... 
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5. The wood prod.J.ction from different categories of for'o'sts"lifcxtract,lon & 
by various agencies in -the Valley is. shOWll in the follo'w'ing vclble 

--------------------------------------
A .. GOIT~nuTJ.("nt For~sts 

B 0 Revenu!::, lElIlds 

C q Private lands 

___ AGj:N'CY FO}~· --.-_ .•. _-"; -~::"-----

(i) Fort-st lEGSE'S ... Railway sleepers· 
Scantlinbs round or 

(ii) Forest Departm~nt4 logso 

(iii) Rightholders & 
concEssioni sts .. 

(i) Contractors 

(i) Contractors 

(1 i) individuals 

As rf'qut rC"d for house 
c()nstruction~ r€,p'"'ir.s" 
agricul -rural implE'ments 
un d fu el woo d. 

As undE'I" 'A' for 
forFs~ lessees 

As needed. 

-------------------------------------

FOl'(·st Les5es are the largE::!;lt agency e.."'<t roet,ing the wood from the 
GoV(-mI!lFnt r:,rests under th(;, control of thE.' For~st DepartmEnt, The fO!,€:;its 
o.r.- handed o'J~ri for e:;~t.rac~~ion of marked trEes, 'to the h).gh~' st, blddET for 
CO(i~.l.O'eL::.\.u!..·-.l: ..... .r __ .,_:l...i.-rr J.._ ' •. _ 1·· ..... '.:1 ,."' .. 1-,';""', l~:lr.f· r- p..~ a_D"re~ro.~!l"t: "" r:!..\.~sion 

1,"" se average annual extraction is given in Table NO .. VIII 1. 

·w ••• eo· • •• ~ 
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T~ble N.2.~lT.! _, lu. 

T I }1 B E !L_P R 0 p, U C !_L.Q_N ,B Y J.:,F.SSE 

(1\ ',~8roge for t..'f1 (:' y,ears 196i1-69 to 1970-71) 

(tJ}lE cubic m~tres ) 

Dl~l~~n- - - DeZ"d~r- - - R1.il- - -F-1:.f - - - Chlr- - -l--iix;d- -Bro;d- Oth8; Total -
Spruce Coni- le2.ve 

_____________________ ~ ______ f.er.§ ____ . _______ _ 

10963 0 17 27004 .. 54 750 .. 82 55947 .. 87 

R'lmbnn 41030 .. 18 

Klshtwar 13345 .. 54 152.54.08 - 50060.67 

I 

Doua Z7 488 .. :::6 37653.42 89004.38 

Tots.l* 66351 .. 58 53512 .. 79 92ZA .. 44 2163.76 13805.05 8011048 ..,236049.10 

----------~---------------.~---... ~.-
+"1ncludes 
fire'l.<."Ood 
( n"c"J!"csd) 

15Z) .. OO 9960 .. 0J ';5)7 .. 00 8211 0 48 - 21724" 4.S 

7 .. .r1'..ODUCTION OF WOOD BY DEPART1\&_IJTAL AGE.N(:Y S 

The C"'ITIrtmental E'xtr'lction of wcod (1970-71) b.l done in -:he arl:a 
for d t:'p;'lrtmf-'nt.al Can zt ructLon 811 d rep~l!i. s wct:'l;s" Table' N,) .. '\]III-2 shows t..-:" p 

sp-€ei e's ltJi. sean a di ,,1. s ion \Ii s e <1 E·t'1i 15 r~ f pro du ct ion " 

Rambrm 

IG_ 6.'" t\0r.3. r 

Doda 18 .. ~5 

------1£! till. GOD ?t'iO 

594,,45 

15 .. 97 

4:11.8Q 395 ... 14 

0 ••• oQ ..... .,. 

491.69 

92].94 

ZS .. 91 
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e. 
Thr- population, dep~nds on fort sts for timbo' fer housE' ccnst.rll~tion, 

ag::-icultural implFmfnts, :ltlO firpv.:>od. Colh·ct.ion of c.ryvro oa fOT fuel is allo1NE::d 
frl('e of c~p..rgE· and no I'f'coJ"a is In3int'1infri" Tht-;I'E' is a 11.mit to th ,o.. qU'.1.nti.t,y of 
timb(''I' ... 'hi ch C'ln be gr'J.nt~d to n.g:,.t, holo€OT's ann concEosbionist. s at ~oncE· s5io'1.al 
l"'.1tE's. R(ccrd i.s maintainE·d ;,howing th F tirobp r giv E..'1· for thE: :riEht holdBrs 
nna ~o thr- conc€:sbionlsts. HQ'WEO-ver timblc'r, in excess of tt.is Itmit, is r~quir'_'d 
to bE' pur:::h''tsed t-lt, full rdt~'s and that quanti ty is not accountrd h b' rE', but'under 
salE·s. (Pl~oduction 'cy l('s5(:·es). 

Table No. VIII .. :3 gi V(~S the division and sp€ci foS li1 SE fignrE's for 
the tl.mber grontrd to right hold~rs and concu;dcnists .. 

Division 

Bhada r..ro.h 

Rambm 

Kis'h. t.or 

Dod,"), 

ret""l 

_________________ , ___ jP4f~ tcgblC_m.ff·!:c:.l:l. 1. ___ > _ 

D'2odar Kail SpIuce! Chi r ~"liJ.;:(·d Broll'; Other 'rotal 

- - - -- - - - - _5. .. -: 

228 85 964.88 7.31 997.41. 

71~48 12.88 0 54 1159f)74 171.28 ::800 .. 75 

10.91 3585 .. 48 6:)6.54 121.85 4151.70 

:05<024 5658 .. 90 1803.59 173.65 1431.51 9 . '(1 121 .. 85 £)237" 2S 

l) In CD.. SP of Deja Divlsion tlle f ·ntirB quantity i " !OhO"'1:1 lUH1H 
:nixed conift-rs, bCCGu~E:' re cords avai.J8.bl~ Did not ,sr...O\o1 the 
break up by spt 'ci. e. Thi~ qUJillti ty is :::1,,'; {"1<2. u p of D ~2Qsr, 1~}Q 
and Fir. 

11.) Th.", bro9.d lEav,,- d fjptci os h~w€' g "n(.r[lll~r b u n , given for mH,ting 
ti"ll' fuFl r E'quirEC!Knts of l ocal poplllation. 

iii) Al. thou gh. Deousr i5 in :m...'!x5.mu.rn dE11ln!1u .f£t it is gi 'ltn to t he 
rtght holdErs and conc ( sdonists vE',ry s pnringl y to prev ent its 
:res31~:, dlle to high price::;. 

iv) 'Th.E Mil alonE' mnkc.:'s 67% of thE' total t:i.nb+:r giV'FD to conceS9-­
ior:is'u and right holders bi~Cat.lSE' in c..bSE'nCf.. o f .Qro on.;:, j,t is 
th e next. :,"t.u t a bl ;; spfOcitC.s a5 con~,truction t:i.mocr 

'I) Chir if;; not p tCrft:rrEd as construction tinb( r • 

• • • • It t ••••• 
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9. 

J.Ergc number of trees standing on re\'enue J.p.nds nre not Gy.ploit.eJ on 
any system~_tic basis. Felling is occassionally ca::"'ried O'.1t t,o meet local 
re(~uirement, but record is not properly I!'.a.intained. A greut E:-ffort "las made t o 
c::>llect the de,te for the quantity of \-Jood extracted from this 5.JUI't:e. Only 
figures of 19'i'O-71 year \-lzre tn~.ceable. On t!}e basis of avaiJ.3.bJe records the 
wood ex:tra.cted t ,J"!;>ugh this 8gency is 69A§ :nP out of which 260 25 m3 (Cubic n1etre~ 
is de.oder ~ 22 c 88 mV is o~ 1\211, a~d 20.00 m":' broad-les.ved ~ The division wise 
figures are given in table No. VIII -4. 

'l'f..BlE NO. VIII _ 4 ___ ,..t.~._ 

_ ____ iit~:&. iCllbic~tr.e:i)_ 
Division Deodar Kail r.'ir/ Chi:i." Mixed B1'o&.d Other Total 

s.pl:.'U.Qe_ _ _c~if~.s. _J~a.2eQ. _ _ __ 

Bhadarwah 4.40 

Hfmban 20 .. CD 20.00 

Kisht1tmr 1.9.94 

Doda 2.23 14.25 16,48 

Total 26.57 22~88 2( .,00 69.,45 

J.O .. 

The trees :reffi'')ved from the lands Wl1ich are noi ~11er Govt. forests 
lands nor Reve nue lands hl'1.vo been c_J tlsi6ert:d ,maer tbis 0 T1:e locsl popule.tion 
r8IDoves a considtOrei)le quantity of ti.lllber and fuel I.:ood· from the t.rees growing 
on these lands. Ge nerc,lly, T.tihe11€Ver, trees ar'e t.!') be: cut i'Y():Jl pr-i.v~_te l ands 
pe rmissi.on from the Deputy Co:rur..issionEr is r~quil'ed. 

11. For the transport of the Il"..Bterial tnmsit pl~rnits are issued by the 
Forest Depe.rtmerit . Therefore ·t.he records at t.he Tehsil HQQ. co.t Doj a, Ki s ht1.!ar, 
BhRda!'va h and Ramban and als0 the records of tb..ese FOJ.1 8st Di visions \-:€re consultsQ 
to obt.dn the produc tion of wood from privs t e lRnds. The e vtn'age annual 
production comes to 4012.88 mO Vlhich is about 1.5 pel'cent of the 'tota l 'v,l'Ood 
production in the area. The Division and SPecies wis e production is given in T~bJ 
NO~ VIII-5. 



- - - - -
Dt ';:l~on 

- - - - -
B'h.n.dn rv."'l.~ 

Hamban 

Kiffi'twar 

Doda 

Total 

,12 .. 

- - - - - - - -
DeodO-I" KD.il 

- - _. - - - - -
2279 .. 2.5 89,,51 

5320 57 47~ .. 91 

145,,45 30. '37 

73 .. 57 107,,54 

30:30.84 700 .. 3'3 

~(:'?':O FRDDUCTI;ON~: 
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-Fir7 _ -Chir - M:l.Xed - '-'Eroad­
_S:nt1J.C f:_ _ _ _ .Q.o,ui!cl:s_lE.,Q.l!:(}§ 

m.so 47 .. 40 2U;.71 

2J"~ 47,,40 213 .. '"fl. 

o ~.h.(: ~ To t;:ll 

1267.19 

1.75 ~82 

4012.88 

Tn ~- totlll production of the wood .in tlll-' V11110Y is 2~SC ,S67 ~ 26 cubic 
motrrs (l~RE) .. Tne deu1-ile of l-Jrodlctio!1 sp€'c.ies wise, SOllrCf~ &: agmci£'s wise 
i 0 gi. "cn in 'Dl blo NO. VIII - 6. 

4: • 0,. 101 •••••• 
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1.L9 0 D a_.Q..J~ SUM P T ION 

CQ}JSUHFRS OF (,]oOD 

The follow:ing categoi.·ies of 'Food C':Q±fsumers ha'Te been racognised 
for the purpose of th.is study; 

1) Local population 

(a) for house construction and repairs 
(b) for agricultural :bnplem8nts and 
(c) for fuel .. 

2) Industries ( local)r 

;3) GovcTl'lITlent Departments (within the aroa) (outside the area). 

4) Ra:llH8:lS, D .. G.S. & D .. 

CONSUMPTION OF HOOD BY LOCAL P(1lULATION 

14 .. neUSE conSTRU:TION : 

\:J.:inter is generally SEl'Irere and, m areas above 2000 m8tres snow 
fall is quite frequent.. 9tl,%of thr-o t.otF.ll population of the area is rural, 
living in re.':Ioto villages. The IT1Rin const:;:-u.cticn material for the houses 
is wood., Hood is used, not only to mal'e doors anc' windl)Ws but it is also used 
for flooring, ~oofiP-g and even the walls are made of wooden sleepers Q Stone 
is also used to a small extent. in t''1ese bulldi,"'1gs n The local pecple G.":ljOy t!:le 
right and concession in the fori3sts and only a nominal price is paid by them 
for the t.i"r..bet" used" As the forests are generally "1i+·hi1~ a:::l easy reach of 
ha'bitation wood is used extrlwagan-::'ly... No machine s81Jbg fa~Ulty is ava:Uable 
in the v i1.1ages. Hund sawi."lg is ge.nerally done~ Rough oressi!'1g of logs vith axe 
is also oorn;Jon. This results :in trp.J1lendous wastage of timber tx:>th jn felling 
and conversion. 

To evaluate the qunntj_ty of t:imber consumed f,')r the construction of' 
bouseB in the arl=.1'i 21 repre:::::entative houses wore visited nnd. t:1e q'L1.~.z..t1.-!;;7 of' 
tjmber used i.':'l. their construction was calculated by act.ual measurement.. On an 
aVera -;e 16 .. 5 cubic meters of timber is used for the construct.14m of an average 
house. Urban population is only 6% therefore it was not cons~,ered necessary 
to work out the rural and urban requirem.ent of timber for const~uction of houses 
s cpa ra tel:;-. 

15. From the study of the increRse in populat:iDn from 1361 to 1971 
corresponding increase in the number of houses has been c3lculat(~d. The table 
NO. VIII - 7 sho\-is the population and nU'11ber of houses j.n the Zone in 19Ea and 
projected for 1971 

('0."' •••••••• 0 
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- = = = := lear: i9~1= = = -= = = -= i ---
Pop.u.a tion No, of Houses 1 Populat:icn No .. of Houses 

- --- - -- 1 __ _ - - - --
Total 2 e8 403 44 015 :3 41 858 55 930 

Hural 2 52 91.3 41 215 3 22 229 52 51t 

Urban 15 490 2 800 19 629 :3 419 

------~----------------------

Source (i) 196:1. figures have bE;en obtallled from the 1961 Census Report. 

(ll) 1971 population figures hAve bef>n obtai..~·lOd from provis1onal 
population table J & Ii _. P·aper 1 of 197.1. 

- ---

1t3. From the above trble \ole See that bet"!:.7e")n the ycar 1961. & 1971 the 
pop'..tle.tion h8S incr0ased by TIi.1.R.{L!W.1:.f&"'1§. and the corrcspcnd."1..:ng .in('.rca~e .l.:'1 
the nu.-::lber of houses i.s lL...~"uLt;g_.:'l" Assuming thqt this g-r<iwtb. is uniform over 
the decade t~"le number of nevi houses that are being const:::ucted annually is 1191. 
Tho qnantity of t:1mber consumed for this purpose is therefore~ 2?0::33 0 50 m3 
annually~ 

1'10 REPAIR.S OF HOUSES 
'_".~"-"'",-",,--~-

Af:''''rt froID t,he nO',., constructions a conside::-nble '1u:mtity of W"o0d 
is used for the reparis of old buildings. The d:unoge to ol d buildings is caused 
by ra1.'1, S110W and ~nsent attack. HorE;cver1 the wood itself u(:J"pending on 
f>VGcics, has a limited llfe.... Informat.ion gathered from the local inhr1.bitr-mts 
r/3:'.real that rcpaj.rs are generally required after 15 years cycle. It is gene:rally 
t~, t~toX-1Jt:lro ® t.="~ roof that decays and needs replacGTI'oT.lt froquentl;}ro 
about 10% of the qnantity of tir.,ber requir<::d for actu~ll constructi.on 10 0 ... 1.83 roO 
is requiro d for en ch h-j"tl-3~ s..IDllally. 

18 0 Thorefore, the total annual consu.'!lption of timber for house 
ccnstruction and repairs in tho area is givcm hero undor :~ 

.. 04.·..,"'·.) •• ··~ 
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l' e. bl.e No". VIII ;.;.Ji 

--------------HEm rJo,. of 
Houses 
Constructed 
annually. 

quar,tity of 
tinoer 
rennired for 

'1 3 
each bouse m _._-------

1. 1 191 

1 191 1.85 

Tot:?l 

2 205.:5 

24 236,,85 

-------------------
1~" The t,jmbel' used for house CO!lstl''UctJ.cn a nd repniT3 is mostcly 
eon tforous. llii:Q.c1m: is the mein sv~cies used but when enough g!;)odal" tJmbcr 
i~ not avallable, FBil is used.. ~'htls out. of t.ho total q-",'lnt::b..;:;r t:f 24 ?.116.85 roB 
t.he proportion of D~:.<t~_:c CJ:d K.ajl. may be cOT!s:lde:::-ed as 80% and 20% rBspect.iv-ely .. 
Ther,-ofore, tho ~al (mJ ntod annual roquirement of' ;p.2!"d~.J: & ail. "TOTKS out to 
19389.,48 and 4847.:67 cubic metres rospoctively for constrlJ.Gtlc n ::1Ud r ep <3 irs of' 
houses .. 

No systcr,latic surr.T03T HOS COndl!ctcd to f _inC'1 ont tho quant.ity of 
t:'1lTlber usod for tho purpose of agricul;-,ur.'al :il!lpJ.ernents such B.S pJcllgh.::::, Y0}(O, 
levcllers E;tc~ Hm:e tbnn 85% of the po;:-ulation of the 20::10 is (.I;.e:"C1gcd m cult.ivat-
10110 The rdze of their ht_)ldlngs det.cm1nos the n"J.TIlbor of ploughs 2nd oi;her 
~gricultural j~'llple'leuJGU.. It is aSS1.uned tl.1at 2 ploughs for a u;,-.l~l!]JL,Qi_l5_ a cres 
and below, 4 ploughs f:'or ht:'ldi.::lgs of 5·-l0 acres Eln-:i € plot:gl::s f -:-r }w l dings more 
than lD acre·9 ar,,: requ:ired a.nnuallyo The tc.t81 Nc. of ploughs 1~hu...s calcula t ed f'or 
the Zone is {S-:i.vcn in table HO. VIII _ 9 .. 

- _ ... - - - --
~iz§.. Q..f _hQ..lg,ing_ - - - - - _.. -. - - - - -

Less than 5 acres 29, 537 59,074 

5 acre to 10 acre s 11,815 

More tha n 10 acres 5,907 

Total 
- - .. _ .. - - - - -.:-

• • • • $ ...... '" ..... 
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Though few pnrts of ploughs such 8S Yoke and Berm last longer than 
but othor ports like shear and shear head seldom lent morE;> than one 
Therefore an average life~a plough has been a5swnou as 3 years~ L of 

210 The other i."'llPQrtant :lmplEmcnt is Ie-voller. It is assumed that one 
lo'.teller is sufficient. to meet the rcquir€tnents of three hOUGS holels and its life 
is G years. Thl) requhemc."lts of t:imber for a plough and [l lC~7el1er is est:rnated 
to be 0 .. 14 m:3 ea~h. The consumption for this purpose is c.a1culated for the year 
1970 which is as follows : 

Table NOn VIII ~_lU 

-------------------------!I T
----__ tI.O.:,. ______ 9,u!;ln:t,i.!:y_of. ·!!oQ.d_cQ.n~_um.81 iP_m_ rl ___ _ 

Plough 47,259 

Levellers 2,452 

22" The species required for agricultural ::implements are Oaks, Mulberry, 
Ash and saliJe etc. 

FUEL ~!OOD C_ONSUIvlPTICN : 

Most of tho area is without electricity Rnd mren conI is not ava Uable. 
TherQfore, f.ire wood remains tho only sot.~..:!o of heatbg the house holdso Fue:k 
wood is not o~ly used for cooling purposes but it is also burnt to keep the 
roems wann through-out the d:'ly and night during the wjnter mor.rl .. hs.. Even:in urban 
areas fuel wood is the only sou~~ce of heat .and wormth .. 

24. The samplf:: survey conducted in thA 8 rca dur.Lng Au.g.l:3t/Sept6l1lber 
months revealed that per head consumption of fuel wood for domestic USe per day 
is 105 kg. of coni.ferous fuel and 1 kg .. of brond leaved fuel. Tho requirement 
durjng the w:1nter months is 2 to 3 times of this quantity., Tl1.·,!s on an average 
pel! capita pel" day consumption of f'uelwood has been conside.red as under :-

Coniferous \.Iood 

Broad leaved 

:3 Eg. 

1..5 Kg., 

25.. On this basis the per capita. annual constn'lption of fireT;lood comes to 
1 0 0'95 tonnes of coniferous \.Iood and 0.547 tonnes of broad le.qv~d woodo 

••••••• '$ ••••• 
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26 0 As per the 1071 census there are 3,.119 858 persO:~8 living 1.'"1 the arER" 
Therefore, on the a:x,vc calcuJ_"Itj.ons the annual ccnsu,'7lption of' fuol wood in t he 
zone comes to :_ 

Coniferous ;;ood 

Broad leaved 

Tot:"'.ll 

:3 ~ '1 tl, 33 5 t.onnes u::, 

8,42,255 1!l3 
(1 to!1::-:.e ::::: 2.25 r.l') 

1,86,996 tonn~s or 
2,80,491 m3 

( 1 tonno ::::: 1.5 Ii O) 

5,61,331 tonneG 
11,22,,747 mO 

2(.~. The f:L.5Ures or con3~ptlon of f'u.cl \10od hA ~ nC'(j beeT_[ c~lcul8tsd 
separately for rural <1nd urban F.ll'eF.lS because urban populatlo:l is only 6% 
of the total population. 

28~ The main supply' of fael wood is obt'.:! jned f!7om the forests and treos on 
prb'3te hold.ings as lops and tops by ~he c()nccss:L:lJTd.!::ts, a nrl ri~ht l101ders. No 
record fa.,,:, such .removal of firewood from tha for.3sts i3 aVAj~[!bloc Th ere fore 
the cfllculated quantity of irGINood consumed is no t oorlsidc!"c>d for world.ng out 
the wood bBlances. 

29.. Hecord for t:'ees grEl!~ted for firewood or :ri:;.~e"rcod I'('1!lo-vcd from forests 
under permi t.s j.s avo ila bl B. The follo1,.ri.::g recurded qUBnt it,y nf fir8\.,rcod may 
bo deducted +'roo 'he t0tal "Wood production for vlcrl;ing out the wood balances: 

Deodar 2023 

KaU l52C> 

Fir/spru.ce 9960 

Chir 207 

B::::-oad leaved 8011 

Tot61 21, 724 

30 G QQNSU!1PTION O(i' HeeD BY SAl"' MILLS 

The saw milling as an industry j.s I3till in its info~cr.t in th8 IlreR,. The 
wood consumed by th8 saw mills annu~Llly is 5123 .88 cubic metre.. The saw mills 

.-. ~ ·I.It" •••• 



are locatpd mainly on road sides, in towns ~nd big vj~lag~8 whQna there is 
enough danand for sawn wood. In 1970-71 there yore only 20 saw mills in t he area .. 
The saW' mills are primari.).y eDgt:lgeci in s!'lwing coni.rerous ti"llb.3Z" for constrlJ.ctionnl 
purpose and to scme oricnt for packing ~ses to moet thf~ loc!'ll dsmand as i.t 
arises. Broad leaved apecios to a very Ijmited O;~BJ'ltt nrc also sawn. The 
ilTlpor...ant' species S6'vm are ;Qm9!.lr't !llil , Fir, Chj..;: , Snlix spocios and poplnrs .. 
The t:Lilbcr for sm.Jing comes both froB gover ment forests 3nd othor arGas. 

31.. On the basis of pOl' day iP-~ak.Q of wood and the nUl'liber of days the SA',t 

nills work :in a year ef.fort has been ID'Jde to arrive at ') t otal consumption figure 
by this industry. [:'ow mUls do not :beep an Recount of daily S3.'"Jj,ng dono, the 
de.t~ is b1:'l.s6d on the infoI'T1lBtion obtained .fran the indi'vidu"'ll m-mers as per 
their assessment ~pd tQUS th0 figures are approximate. The species wise 
consumption of wood and the source of wood is given below :_ 

- - - - - - - - - - - - - - - - - - - ______ '1.Rm. . (_cl~,:b.!c_JT.IiZ.tt:el _ _ _ _ __ 
Source of' Deodar Y.ai~ Fir Chir Broad Total 
~Q~---------------- __ - ______ J~~g _____ _ 
Frolil Govt,. 
forests. 

Cut side 
the Govt. 
forests 

Total 

964 .. 31 

276.02 

12·10.35 

2256.02 710.17 147 .. 25 4129.17 

294 .. 80 61 .. 69 559,,57 994 .. 88 

-------------------
2550.82 710.17 211.94 41G .. 79 5124.05 

---------- ------------------------
320 It will be ~een from the above table th~t a1nost a~% of the total 
intake of the S8\ol mUls comes from .' he ar(>8S outside the C-overn.'7lent forestD, 
and about 90% of the broad le~ved timber comes from outsido the Govern~ont 
forests .. 

:53.. The sawn material generu.lly fmds its ult~"lte disposal in the 
fcllowi.ng foms : 

i) 

ii) 

iii) 

. tv-) 

In house construction and repairs. 

In packing c~se ~~dustryQ 

In furnit.ure industry • 

Other small industries. 

• ........ » ... .. 
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54. No separate data is ~vailable regarding the quantity of sawn wood 
consumed tor house construction & repT'lir. It is I:\Ss1_1.T'lled that ebe,ut 10% of the 
tot~l sawn material is consumed for house construction ~nd repairs and tho 
balance 90% t:imber :is used :in other hldustrins. 

55" Cb the above Bssumpt.ton the timber ccnsurned in local industries "Torks 
out as under :-

lable No. VIII - 12 

Showing timber CQnsUIIled by Industries 

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ~R~ _(~9.i~ met.r~sl 
Total t:imbcr Decdl) r - - - - iiail- - -FIr - Ch ir Bro"! d If"aved 
sawn at saw 
mills. 

Sa'Wn timber 
required for 
Haus e constru,>-­
tiona and 
repa;!.l-S (10%) 

T jznber used 
in industries 

1240 .. 53 2550.82 

124.05 255.08 

1116 .. 50 2295.74 

--------------------
56.. §UPPLY TO or ff;:;R. DEPARTt1~r-."'TS 

710.17 211",95 410.79 

41.07 

639.16 190.75 569.72 

Total 

512 .. 57 

4611.67 

A survey was conducted to obtain the annual requirement of Governrrlent 
departn:wnts of the !lrea. In ~l1. about 239 ... 55 cubic metrSls of t:imber is consumed 
by departme-Ylts oth(>r than for·jsts. The consumption figure s by these deparments 
are shown fu detail in Table No. 15. 

. ..••....... 
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TaJilQ • .NQ"-'yu.I--;l A _ 

_ _ _ _ _ . __________ '- ___ .;. _____ .• ____ (r_u,h1_£ l].e~r.£:sl 
_9.1~1!l.ti-.!:Lof tirobf>" rup...QU.s:f __ MixDd Total Name. of the 

depnrtrnmt Doodar K'3.il Fir & 'Gil ir Con ii'ers 
_____________ ':..: _ _ ___ .{ip..x:u.Q.e_ _ _ _ _ ____ - - _ - _ - - -

-p ~W. D. B4 5.88 57.88 

s-oii C onserva +.ion 17.57 17 .. 57 
Division .. 

CopP .. Deptt .. 5 0 22 .5., 25 6.47 

ExE'cU tl. ve E."lginEE'r, 11.00 5.62 16 .. 62 
B & R Udhamrur 

Executive Englneel;s, 4.60 14.82 10~17 29.59 
~atot,- .. 

Sa:wa1Jwt Investigation 2 .. 54: 2",54 
-
De'Ptt~ Bnmban -
GTEf, Batote 1 .. 91 1,,91 

Dyo DirFctor, t-Joman 5.71 5.71 
Education Banllio.l .. 

F..xecut'ive 'Engineer 15.42 150 42 

C.';I.P.C. 

Othf r Deptt.s. 69 .. 22 29.80 7 .. 02 106 .. 04 
including fon'sts 

---------------------------------
Total 11 .. 53 

---------------------------------

:s 
ThE;, arf'a. supplies on an average 9871.68 m of conifpr timber to the 

RaUVI"lY llnd D.G~S;' &"'D. ThE' year and spEoci~ s wize 5upply from 1955-56 to 
1971-72 is gi. v(:>n in thl'-' Table 1.4. 

• • "", tI •••••••• 
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1'nQle N<i.a.Y":l.L._l·1_ 

- - - - - - _________ . ___________ ~RE LCl7:bl,c_m~t.I€p.)_ 

Year Deodar F.ail Chir Fir 1'ota.l - -- - - .. _ - - ..... -_ - - - - - - ------ ----------- -- - - - -

1965-66 1,940.28 z:J7. ro 4750 08 5,613 .. 22 6 1 325~ 78 

1966-67 2) 700 .. 21 82£),,91 1,771.00 B, 531. '57 13,652.. 49 

1967-68 2,012 .. 22 292~11 1,464~62 4,589.80 8,358 .. 75 

1968-69 figures not available 

1969-70 6,902 .. 00 105 .. 97 564 ... 71 6~231.2J 131 803.88 

1970-71 2,401,61. 10.08 546.94 4,478.80 7,257.43 

-----------------------------------
Total 

Av£ruge 
pt:r 
yenr 

15,956.52 1,535 .. V 

3,191 .. 26 307,.,05 924 .. 48 

'Z1, 244 .. 59 

5,448 .. 87 

-19 ~ ?iSS. 53 

9 i 67 :L~66 

- --

--~---------------------------------------
SOllrc€ :- G0nservtltor of FOJ'(sts 

Timber Utilization, 
Jam:nu .. 

38. A sumImr.r of mrerage/annu8.1 Consumption of tlmber and Fuel is g ivEn 
in th p follo ... :lng table :_ 

.... ~ .... ,.., ... 
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_ _ _ ______ . _ - - -- - -'- -r - - - - _1.JB.E_(£u!1iQ -Ule_te.!s_L - -
S .. NO o - Util~ty Deoda.r 1(0.11 Fir Chir B"L. Total 

__ Q) .. {l.s~ __ .~ __________ ~JJl9..e_,._ _. - - -- - ~- -- -
1" Construction & 19,589 .. 48 4,847 .. 57 24 ,236.,85 

repair of houses .. 

2,. A.g r1cul tu ml 6,934,,06 6,984.06 
impl €IDf'nt ~ .. 

5~ Fuel ( rf"OO rded ) 2,020.00 1,52) .. 00 9, 960 a OO 2)7 .. 00 8 , 011,,00 21, 7 24~00 

4 .. Induotry 1,116,. 33 2,2950 74 659 .. 17 190",75 569.72 4,611..71 

5 .. Other 141,,52- 51.75 18.35 27 c95 259 .. 55 
Df'-partroen ts. 

6., Rqtlway & 5,191028 'YJ7.,05 5,4':18,,85 92'1.48 """ 
9,871.66 

DOuNS .. & D .. 

-------------------------~-~--------------

59" Th'" f'u.turF dEmand of' '\>Iood is governE·d by "iOr:tO'..lS fa~tors and thEir 
tnt?r actioa" '!he factors arE- th. population growt..~, income stru,ct.'.lre, Ii teracy, 
price trE'nd of the timbFr~ changes in t(Jchnolo~· and ccnsumers prcf'erenCt>s EctC .. 

An analyst s Ilnd as sessment of th~se l~li'~t.Q.r.§ gives an indlcation of future dc.nand 
of timbero ThE V!11'ious techniquf's f.lv::li.lable f f'()r fore-casts may suff~'r from on e 
defect or th f· other" 

40 .. 
uniform. 

The effo?ct of population on con sumption i::; gen~rally as~um(·d to be 

41<0 Increase in income and qUflli tati ve con:::;"umption of wood products is 
diY'f-'ctly' related through out cht \oIOrld., Hitter the p(:;!" capit.u i.n come~ highEr 
will bF thr· cons..lI'lption of ur.nn & qua.li ty wood, at l(us+. up t.o a lev(>l 'vilc:re 
thf" impact of substt tu te is strongly fd t" The e1f.l.sti.city Co-effichnt for 
inoome ca..'1. be derlv~d fran the for:nula :-

El.2.ztici ty co-efficient ~~~alJgf:_:1J:!...mlan 'Iii ty de:n.8.'1L'Q_(cQn su.l!li:Jil 
% change i n incomeo 

IQ.Q ,'_ ••• •••••• 
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ThE' values to be adopted in this fCl"rir..1la cal'). be obto..1ned 
only if n cros~sectionnl sEries of quant,iti€-s, con Sluned and per 
cap! t;~ incomc3 art a·w-ailablc ... 

·12.. Pl'ice is nnothpI" important v~:;:,lable.. Any ronli stlc forecllbt, has to 
to.keinto con::;i.d(·r-,.Jtion J__.Pycl.,. Q.f ~~5.££ for '\J.1ich th~ forecast is tEnable.. 'lliis 
relation-ship 1s callpd price Elastici ty of Demand,. 

45" The ot.~Er demand shifting factors ar{ the change in technology and 
cons.nner prefcrE'ncl"s and an: 'I1.l1ued only ~ubjectiv€~y~ 

44. A task Force, operating und~,r the aegi s of thf National Co;nmis.sion 
on AgrlcLll iuTe, hrls proj E'ct€;d t..'1e dErnan d for forest products :.13 follows :_ 

~blf: NO e _\9:11-16 

L~')J:ECTION OF' I..:~DIA' S INDUSTRr.AL I"rOOD R1JQUI,B,1IJV1F,NT 19_5O-90 

(Thousand m5 pter annum) 

-----------------------------------_ _ _ _ _ _ _ 128Q ______ _ 
Conif€"rs Ha rd Td.al 

_______ 1lt9,Q _ ~_ _ _________ _ 

Con ifp rs Hard Total 
_ _ _ _ __ wQ o.ds_ _ _ _ _ - - - - - - - _\-~~ - - - - - -

Pulp 'WOod 1555 '3478 5037 4461 8Z71 127 37 

Sa-wn ,.!Ood & 1816 10836 12052 2595 14605 17010 
sln'p€r 9 

R.ound 'Wood 1385 5541 6927 1887 75;"~J 9436 

Panelo 189 7ii5 944 281 :i.1::!) ~<;.O? 

- - - -- - - - - - -- - - -- - - - - - - - - - - - - -To-c.nl Indl strial 
..... ,ood. 4945 2)611 25556 9024 31551 ~575 

SO·.lrce :- Notion.al Carr.mis::>ion on Ag ricul tn r€' Int(,r.~~ rE"port on Produl'ltf.cn 
Fort:stry~ Ministry of Agricl!.lture - 1972., 

450 ConsuDption of total ~ndustri 3.l 1,lood .1."1. the:' country fo:, th E' year 
1970 hqs bEen assE: 0 5('>d to bE' 13~183,OOO M3 (round)o 

-

46" A fo!'€cast of dernFlnd of wood foT' thE yror 1901- a.."d 1991 for thF ar(a, 
havE' beEn nttEmptf'd on th p basis of data. available for thE' var .. ~0us fl1.ctoY's, Os 
nnalyscd. 

Q •• , 0' •••••••• 

-



-64-

47. 

The population of t!:1e Zonf, o.ccordbg to 1971 c€ns!Js is 541858 
and thE population for th P. year 1981 and 1991 has bten \,.'orkFd out on thf' baisia 
of formu.la in t.'1~. 1 GE11S:.1H Qf1ntii;1.' as below: 

Populat ion in 1971 511.£358 

Pop.1.lation in 1981 435~:1.6 

Population in 1991 554688 

48 t lligm1Ll~!S~1HATES : 

From t:.1.(- nvuilablf' figurf.:s of PFr' capita income (30urcfos DirEctorate 
of EccnO!rlt~ & St'<l"tics J & K) at 1955-56 priCE' thE' I,fixed price) average gr:.rwth 
of incofTlf" prr rmnum. betwEen 1960-61 and 1960-69 is 2.04 %. In ,'.lew of the 
de~J'("·lopm('ntnl e.ctivitl.~s under 4th o.nd fifUl plan it itl ('stim!ltc thnt pE,r capita 
S.ncOID(' will grow to at least 5% upto 1980 ,3.]10 4,,5% b(.tw€t)TI 1,980 &. 1990.. On thE'se 
b::l <;\;:; tht- !1V('-r.3ge per co.pi ta incoITtf': is expf"ctf"d to be as follows 

Per CnPi t·a IncomE' in 1971 Rs.3:i..2,,80 

P('r Capito Incune in 1381 Rs.400.50 

Per Capitn. Income in 1.991 Rs.585.,QO 

49. 

'l'fl(:: c;:;nS'J.:nption of wood in round by Indu:;trit s is neg11g1blc. 
Packi.:1g Caf;ps. Pencil making, Ftlrnlturp mnnufQcture ('teo nrE- consuming mast 
of till" srll.m ffiat~'rialo Therefore the constUllption ty these Indllst.ri E:S has bc€n 
Ilss1J.mcd to bE" t..~E S8IDr os the total produ.ction from thE s':lw!!lills(> 

50. The i .mprov('.ffi(·nt in ?~r cap.!. ta incom~ ,,!:lll eff40ct I=O~ltively th(: use 
of so.\.u woo~" Ab no hi sto:;:-ical D€ r-l E"3 of consumption figurr>s arE:' availablE:, it 
is not possible to mflkE' out scpaT'.lte incoml-' (-'lasticity co-effiei(:nt spEcially 
npplicabJ.e to th,_, aren.a It is propo~pd to adopt 8:1 IncomE; Elo..f;ticity of 0.8, the 
factor nrr1.wd nt -cy F",AoO .. for India (vide indicu.tiv€ World Pl.an)" 

510 For cnlcul,ltion of demn.nd of indu:=.trial wood for th{· target y£ars 
thl' fo:::muln USEd by F .. A.O. for India is givm belo1 .... ;_ 

•• 0.40 •• •• ,., 
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X 

X1 
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= 0,,40.15 x I.E .. (1~2S ) 
xl 

= per capi t,'). conl;illm.?tion at target datca 

::= per capita consumption at st.nt1.1ng pobt 

= Income ELasttcit;y 

= pt·r Capi to. Income at starting point 

-;::: per Cap! ta Income at target; date. 

52... lh€ tot:ll consULJption by SP£-CiE'S is c,'),lc1..(l,.otf'd on t."l(, baai.8 of 
populntion and incomt proj('ctions fo:::- thl: 'IEcr 1901 and 1991: a..'1d is givt-n ns 
un UE'l' :-

- --Y~!lr 

1970 

'1.981 

1991 

loJRE (cu.b ic rn;">'~ri('s) 
- - Ch i'r-' - - - fun - - - Drod;;l'- - -FIr7 - -- - -B~;d'- - - -T;t.~ - - - - -

- - - - - - - - - _ _ _ _ _ _Sl2mc Q _ _ _l~a.1e.d _ _ _ _ _ _ _ _ __ 

191 

456 

5469 

5H8 

lUG 

1689 

6s.D '!Ire 

975 558 C982. 

872 10882 

-------------------------------
55", 0.:1 t..'1.I':~ basis of thf- :rat. of groT..rth of thl- poruln.tioI! bet\.'cc-n 
1951 and 1971 1he m.1.mber of hous€s art projE"ctE'd for tht.~ yC-f3'r 1981 rmd 1991 
,mdLgi "Ilt'n in thE' folloYring table. L are 



Total 

RU.rnl 

U rbo!1 
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T~l..e.ll.~1llJ~~..m 

__ ~_ ~ __ lio.!J.s~s_ 

3111358 55930 

322229 52511 

24874 

71410 

6692) 

4496 

-----------

554500 90829 

852ZJ 

5609 

54. Tl"lP. ntUTJ.Oer of new houses t.o be construct;:;ci in UH. Yt:ot', 1981 and 1991 
"Will be 15·18 unCI 1941 rE SP( ctt vPl:r. 

f: So Assuming the P!'('s('nt ret E' of ""ood rt?qui. r('m(n t for house construe +..ion 
nnr'! rr.:;:ai.l'a the p.::ojE'ctcd connumption of wod 1;.OQj"d bE as 1.:nder !.'-

1970 

1881 

56 .. 

I.a,Q.J..Q.l~o!l_ VIIJ~ 

j.'ut:.I1l.....s::illL[JEptian for hous~ const)X.ction and :-(~P.2. m ( m3) 

1.9-1~ 

4847 

6.,148 

19390 

24,591 

51,OS8 

-------------------

?1),7 '59 

---------

r_rD{; rIlt'Ol chal'!'l.ctf.r of t_li· Indian society "'~ th agrie;ul t-..lr:11 
poPllation of li>'Y"( t.":.a.n 30a,b mk£'s it neC(;:5sary for thE' i"armel"s t:> USE' hand 
rr:ndE" and '*'If,-fahrl.cntcc1 tools, carts and other implc:nEn+..s., 'l'herc is v'cr'J 
11-~tl,., li kEli-hoOd t..J-wt thE' 51 tuat ion will change in th t'o n'?.ar fu'l(l7"~~ 

570 As thf'!'(' is no h1st('rical 5f'l'1rs on thf' ~od COnSl.,lllJption a."1 
€'l:t:3tici t"r co~",f'fict('nt for th, r.ountrh s in til c smne income group, as India 
in t;1f' F "AoO" study for thr: World indicnti vc plan hu G bcC'n u:?if'dj> in these 
o:ialC'.ll'ltions (> 
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On t..'1e 'basis of the pOP..llotion projt'c:tions for thE' Yt""l!', 1981 and 
1.891; the;. r.1..].t:lDf'!."' of agricultural households ':'i.nr1 cot"t·eopond:i.ng increase in tlc 

r.umo",r of plO'..1.ghs 'mel levellErs is sho'.:u in Tablt,. N0.,Z) .. 

...... _------_ .. _--._ 
Yffl r I tlCm 

198~ 

1991 

-------
Plml{';h s 
LEvf·llf·rs 

P1toulSnn 
L€'vE'llprs 

------------------~ Num.ber -- ----- -_ ... ,-

80 J ;;42 
1~169' 

TotEl.l 

Tobl 

8 7 60.1,,18 
4 r/e ~ 05 

11,2<17.,.88 
62.5",35 

11,87 3., ;~;j 

, ,~ Lm~) _ ___ _ 

- - - - -~~ -,. .... - - - - - - - -.. - - - - - .-. -- .. _ -- - - -- - - - .-,. -- - - - - - -
r-;9~ Th,:- apr-clen u~, d for t..'1E ptl.!'?:,S': 0 f agricultural iDlplc.nlt::nts arc 
U sU'l.lly 9'1k, ~.t.~ r-A.:h, .~~l£2.:b S;alJ, .. "f. t,t,~ .. 

FUl"'l wood is IJn (ssEnt!.!11 commodity at'ld ~t g:-~':;;-fth in i ts dw...£tn d 
is d;_rectly .t'f"lr:l.t{'d ... lth iil( grcT,.lth in th~' poi:ulatlcn. U:~:1.ng ti1p pf'r c:.:.plt.'1 
consumption for l"1c YEtii"' ::1.971. 1'h~ rf'gui. "'e.m(nt t1'Jring thE" .)'C'ilT' 1981 Qnd 19 ~.U 
",1.=\.1 t(' n.B f61:Lovs:-, 

19'70 ZJ7 lSI!) 2J2!3 9960 8011 21724 

iC~" 
-~ ~.l. 519 2516 5048 16997 1199~ 54671 

1'191 495 5572 4659 18671. 53664 

- - - - - - - - - - - -
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GO~..§lll'l.E1l.illl._BY _Q_'JH E~PAli~l!~ : 

Vnrif'ty cof devf'18procntal nett vl ty in th\:. arf_tl "rill defini tdy 
rcq"JiTE? v,nr:·d for buildin;rs. ani) c~lt(r pJ.l~POSCS" Prcoscnt we·cd consumpt.ton by 
t..'1ese <kportmEnts tr.t<ly net bt- nbIt, to indieat(' rhE f1.A.wn conr,\J,Illpticn .. HC"l(.ver, 
the o(!ll<:md for thf!;;(, dppnrtmf'nts has bc-tn for€ci::u:;t on tllE'~'(' ftgur('s .. 

f.r05E:l.tuLQ..Q..n..§ll¥l2.t1o!l...2f T!ul.Q..cr by otJll;r D,Dl,.:1.rlT(!f.:.tU 

___ -. _ HR~( s_uQiQ ll!c.tr~sl 
-Q.hl_r_- - -_-lr;;;.fi_-_-_-_fj~;&-;-I- - _ f.t.!/~_p.!u£c_. ___ "-lo.:!!al-_-_-_-_-

1971 28 52 18 24U 

1981 44 81 214 51 5'7U 

1991 68 125 -19 579 

Committed E"xP0rt of timber from the art'f:l comprisu,bf sup ;"ilieo 
t.o Rqil-wny & DoG .. S.& D. 

63. Thc d~I'1nnd figure s s('·pm~ntel'r fe.r I\aU'W:.lY &.',.~.~~;,,5. f. D .. for any year 
nrc- not I?vailablc" Based on thr availablE figur.Es fe,r suppl:r to RuU",ny,D.G.S o & 
Do out sidE.' tht nrr:H m( f r_;recast for the yc,1rs 1981 and 1991 are gi wn bel-ow :-

1970 

1981 

1991 

_ Ch·.l.t _ 

1424 

2189 

______ . ______ ~ ___ WE1!:_(~uQ.ia llif·j:._<,!:sl _ 

.KaU ____ D.,,:o.dar __ Fl_rLSEl'lJ.c,r.. _B!:O\ld.).£.n~{_g _ I o.:taJ .. _ 

307 

460 

668 

3191 

4846 

7501 

5419 9£371 

8419 151'19 

25184 

64., A 3U.mmary of Pre· j (ctf'rj danan d for timber and fUf'l ~"O(l d for 'tilE yrO, r 
1981 ':md 1991.. is gt vm in thr' follc~ng tabl('. 

• "l!!o ••••••• • 



Chir 

Deodar 

Fir/Spracc 

Chi).'" 

K"l.11 

Deodar 

FirlSprace 

Erend If"av~d 

To t-'ll 

Grano. 70tnl 

-59-

J_ft'1.Q. 

1143 

7502 

238B9 

6~06 

7354 

45941 

9960 

8011 

217~4 

67668 

C'~bj_c mc·tr~ s{HW,\. __ . ___ U __ L 

1760 ~1.5 

10:1.58 13975 

9425 

9637 12145 

62320 85021 

31G 495 

2316 5572 

~O48 4659 

16997 23 r:f37 

11.991. 1.8G71 

--- ----
:54671 f.?I56<1 
--~-

90B91 138585 

----
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.9li.APTE~-=JL 

l;LQ_Q_t!..._l2 A L' A N C~ 

~.o '!'h. prf'scnt cc.nsumptiQn and tbt" projfct0d dfml:)nd cf timbor and fucJ.-
\If)')d in t_J,.£" area is BU1l1rrn,rin( d in t.~c following t'lblc' :- (Cf. Chnptrr VIII _ 
M'lrk(c t and D€:r.vlnd Stldi f-S ). 

Pl"f'smt ~onsumpt1.on ~!1d_~ ~ pmj f~~c.IDilll!LQ_U.1.mb£T ggd fll..f~ .. pod 1.u_ 
.tn" Z9Jl.Q in m 

_______________ Y_E_A_.R_S_ _ _ _ _ _ _ _ _ __________ _ 
.arum('_a - _______ 3,97.0 __________ las.l ________ .l.9g_1_ ____ _ 

(Cubic M€'tE'r:.) 

GhiI" ~,760 2,713 

Kail 10,158 ~3f 975 

Deodar 23,8:39 311 340 ,tl,2)O 

F:lr/Sprucf' 8,10G 9 1 "lZl, 14 ,588 

Broad l(''1vC'd 9,6'57 12,74tJ 
---- --------

Total 6 2,52) 85,OU 
---- ------

Chir 495 

K..,tl 2,316 

D('ooor 2,02$ 

F ir!Sprucc 9,960 

Broad l(flvc d 8,011 11,991 

ToW 21,721 
------ ----

Gramd Totnl 67,668 96,991 1,58,685 

• 4It •••• 
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T'nf' Balance ')f conif'rTous woods flftf r m((ot.ing the 10'.'''11 drn·'lnds 
under the two M0d~ls, t..'1er("fcrc, w('t'ks ·,ut flS b('lc\t ~-

_S_h_o_vd._n.::.g __ W_o_o_d_B~_a_l_o._n_C_E>._s_~-_ .. __iC200 m ;'j_ 

_ _ _ _ _ _ _ _ _ __ Y __ E_A_R_S_ _ _ _ _ _ _ _ _. _ _ _ _ _ _ _ _ __ 
_ _ _ _ _ m'/Q. __________ ~9§.1_ ____ . ___ ,192,1 ____ _ 

l::b,dds ~ls H OdL~:L.. 

I II I II r II 

Fl rl.S prucc [2.57 MO 257 :330 N3 316 

Dec d"l.r '87 117 269 269 257 ",!;,,"7 
~ ...... 

K'lll 198 269 195 2.6fi ~89 260 
0 

~hl:, 38 48 57 47 36 46 

- - -- - - - -- - - - - - ... - -,- -- ------ - - --
Note L- Broad leuvcd speci ~s haVe b("cn hft out of c8.lculEl"tion s 

( - ~ , .10. 0 Chapter VII) .. 

'31> Assu!nl1:g t"lnt dcoa';tr wi.~l be fe1lfo only ~;c, thE' €"Y.tl':lt for meeting 
the ·l:'cqui:rcm1nts of th€' 1000.1 pE'ople and surplus if 'JI1y will bE" C'xportrd 011t, 

of the aTf'f'l, for usea cth.rr tbnn paper nnd pulp t'-1.( total volumE' available' ff'r 
industrial p .. l1·POS€'S i'roo:m Fir/Spruce, _K·dJ., Qhj.!, "Will bE' as fellows :-

I 

II 

Table NoJ.:[[d_ 

"Juod clvail"1ble f.::r tndllstri,1l1 purpc..s(.~ (000 illS) 

( Fi r/S pruce, Katl & Ch lr ) 

. ___ ___1_LfL_I!L_. __________ _ 
l~?Q jl1t!-",J~_ 
505 489 

. ______ __,.j::t-'9~k __ 

468 

657 643 

------------------------~- ----------------

1~ Furthf'r~ assum.i.ng that it m~y t~ke 10 to j_5 yC:.J!'s to 8st.ablish (t pu.lp 
Dnd p~:lpfr mill 0!:' r.my other w o d ba.sc-d industri. !'='s O~ a large sculp ~_n thE:.' area. 
it is prop0sr:d thnt th r WJod bQlanct-'s ns availa.ble in t.~(. yC[l~ 1991 ~h0Ul.d only 

be c::·ns1.d(l"E.-a for i.n.~ustrlal pu.rp')5("s. 
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5. Thus tl"d:> C0n iff-rous' "W'.::ca :'lvailablc rOT in<Y..l~trlal P'..l r-p.")SE" from 
Fir/Spruce, Kall and Ql1J.!: unde-r thE two Models wIll bl? ;_ 

Hanel 

I 468 

II 

6. En+.J.rf' quantJ..t1E's of coniferous row rnatE'rl.nls may not b~ fully 
Ilvailablf' fer uttl hat.ien on account of thE s11vicul taral requirEmerlts of the 
crop i. naccessibill ty of thE' terrain, !neffiei Fn t logging tcchniqul2::' 'md 
SE:-'q<'QMl otiH'r f'act("'I'i<cle To bf' on thp sa.fe sidE' Ipt it bE" prE'~um("d that only 
fifty pprcEnt of t..h.('se 'lJQGr) b:11ances will bE' available for industrial p.lrposcs. 
The quan tl tif'S available unde-r the two modiCls will, the·refe re, bl? as folloW's :_ 

I 

TI 

Volune (000 m3) 

234 

311 
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9ib~...=...!'" 

A~CBSSIBILll'LANp_g..9§.~\lQ.I ES 

JamT71U had been tl"nt.J.tl vely selected as 1;...'1E;' deli'lPry site for 
industri.al utilization of thl? wood from the Vallcy .. 

2 .. 

ThE objpct of thf- Studi E'S was to d~·tF.TminE' bE- ava.5.1abiH ty of the 
ra'1r.1 m-'1tprtal and delivery c'.)~ts, at the proposed s!.te.~h 

This study o.ls(' aimEd 1it dE:te-rmining the (l:t~tributi(n (.If tht' grtw1ng 
sb~k/potentl<'ll cut in brand cost cla:"sps Ilt which, thf> ava~,lable m[1t~rial can 
bE' delivered at t..~e prr'V-'sf·d site for industrial ut5.:azaticn, i .. t~. total 
evnll'lblf' v· .... lume wns rfquin-d tc bl:' groupFd ink, various ecst CIOSSES for ddivEry 
a t J ::I'ml'll. 

5. ThE costs consider€:o in the rpp" rt (.~Q net include thf' stumpage or 
royal t;y payablE' m U1P stflte. 

In addtt1i;n to topogra]:hYJ drainage, raU & tunds and climate,. t.'1.Flt 
havE' alrEady be(;~n describE-d, the othFr factors t..'1.at influenc. logging cost,p -'UTE' ~-

£:..1L&r LAB1.lI TY O~· 

(a) Lub0ur 

(b) Devicf's, tools & implements llsed in lo~gll1g & rUlor transport 
of tiJ!1b (r & 

-Sufficif:n t 10en1 K~H_;hmiri labour 1 s availnbl. fa r f\ llLng, rcugh 
fashioning, .3alr:.lng and carriage of timbFr c,xcept during sawing ~-eD.son. Some 
In.bour i::3 importFd fr-.;m mlu and Knngro an as of H L'D.2chal Pr:ldE'~:lh f o r spccinli s('d 
jobs like Grovity Rope.oys anc river floa ting of tL-nber~ The pf'"rcwtagE' o f 
imparted lAbout for itEms invnlvln'<: special skill ccnstttut(' about 5% to 10% 
of tot'll labcu~ emploYT·d on various legging opE'r8ticns.. Th e labour -wage ratto's 
rn.nge frorrt Rs .. 5/- to Rs. 7/- pEr doy 

L,QPGING DLVIQ,TI;S USED FOIl FELlING AND HINDI-. TRA..I'qSPOHT 

Con .... "'n·;-.tc!'lo.l toclt; like two men cress - cut SC'JlS !;;cnd axes arc u seD 
for felling an::J convE,.;rsi:.'n" Varlous rn1r~or tronsPJrt mc dE:l s n.re u.s~d9' dcpeiro :.9ing 

'" ~ "...., .. _ .... 
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upon thE l"cation of thE area .. Rollj:lg is thr only m.in:>r tro..."lSl:.ort mrons adopted 
for logsD Sky 1.1ne c:-o.nes hnve n:-,t bem put to us. in thi~ ar€-nc c.!il'lller 
convrrtfd roo.t(;rial like sle,(Cpcrs unn hnkll.:-it.s o.rl' brought doYJIl ll'c.iiL the logglng 
on·a to laun.:!hin:~lloading point by anyone or co:mb:tml.tion of mor, then onl' mode of 
miner tI'c ... "lS~rt like manual co.r·rln.gc, dry olldc, .. ret sllde>, -u'le~~opic floating 
an d/or Dvn.lld G~-n vlty rope~yS. Donald Gra'.rity RopeW"'dY::> i.. 5 f>:xten8~.·JcJ.y used in 
arf'~S ~~u ii;..~lC ea.cy reach of thl ronds ';:)ecausE' 1 t is quicke·r and c..'-J.enpf:r modS' 
of trnnsp:Jrt. of tj,mb('r and tlH rr.-ltn'inl undc>rgoE's t."1p lrost dornagc- ouring t.."1€ 
t!"'lnsi):)rt. A ff"\1 Ip~SH'..s have' hCl..'f.-'vrr r, cC'ntly ~tn~·tcd using power dri. VEn LUStiC 
Gravity Ropcways for tr'dIls'(X)rting slcep(.'rs and hako.J·1esD 

At pre scnt, th€'o comm~'rcia1 extraction is conf~~.d c:lly to the 
coni fIC'rons spFci rs vi th an nVFr:)g~ rrIn()vul of about ()5 m pcT hEC"t>lrc • Wi thin 
t.'I:l", loggin?; orE·a laybg out t.h~ coupes nnd rn8rking of thf> tees, uS pr€'scrib(;·d 
in thp 'Wo!'kLn.g plan, is carried out by St'ltf' For('st Depart~H('n~ A coupe­
usually consists of a ~1.ngl(' compartrnrnt or 11 grcup of conti.gucus cO:r.J.partro~mtsl 
Su't>-CO[,lpflrtm~n ts. T.H' camOJ('rci1l1 ar! f.1 of a Cl ~lP rangl..'s from 150 +..0 190'0 
hectar(", aveTage COUp€ is nbout GOO h(.cturc-s .. 

The mrkf'd coupe·s Ilr(. usually sold in 3uctil')n s'llE:.'s to contro.ctor90 
':.'hE' S1.lccf'ssful b1.ddrTS und",rt1kc tht- fntire logging OPf-Fdticn f;::c!!l forl·sts to 
th€ utill'i:6.tlon c"ntrts, including thr' s'llrs.. The contrnctcrs pay t.."f royt'1.lty 
to th E- Fo rE-st D€?o.rtr.u:·nt & gE't th E pTOn t or f,uffpr t..he 10 s::;('s. Host of the 
co!.'!troctors ~·ngage s'.lb-controctcrs for Ex(cuting dlfft:.rent loggiI~g opC"I"'dtions. 
Tnt:. leas£' or t..~r ,\.,rQrld.ng pc-riod v'lri€s from 1 to 9 yE'::lrs depEnding upon the:o 
(xtrnt r,f '*'OTk inl10lvcd and thf size of thf'· coupe. 

Dur !ng 1.9'11, d('pu-rtmcnto.l G::tmtion has hn.n started 0 ver 0. small 
[lIfO. in Bhadarwah FOrEst Divi.::.ion .. This activity may gradua.lly €'.xt.end to otlwr 
[l!'\"'·as ... 

e. I.2Q.GING AND TINBER TRI\NSPCflT M'EIHCDS : 

From Chcnnb VLlll.f'Y bulk of til. tinIbcr ('xtr:''!cted is in the fom of 
ole.;-peTo nne) W_katl.::1lo Logs Ilrf' also Extrnc+'cd from forl'st5 on easy slopE'S, 
~('rE' frl"'..I!l t..'1( br: elm br ro11(:1 r10vm to launching or londing pcin ts. Fu('l 'WOod 
is not pxtr'1ctE'd from thfs(" for:'( sts 00 any Comr'lcrc.iJll scnl('~ A..xes and cross cut 
So:l'Ws arf' uSf'd for f('lllng and can vf'·rsion. Semc of tb.{ contmcto rs hG.ve bHn 
using port.-:-.ble &"l."W......m1.11s for so."ang of scantlings. 

9. 

(1) Th(' :::tudy hl'l.s bpf'O conducted on a ::::ystrmotic flampllns design .. 
P.lo~k cmtr(:> of sf'lectcd blc.ck of g:l'"cuna snmpling design has bl.(n t.c. .. b'n as a 
s-:. ... u·'ti.ng point for ('xtro.ctlon. 'lht ~lock Cmtrf' 1s "100 tok£'!l ns thr pclnt -::f 
origin for conptling trnns-p')rt dlsto.nCts undE'r mino-:.' and major t::-..ll1sFOrt mod~s. 

c;. ••. ••••• e • 
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(1i) 'l'lv costs on acco1l..>'lt of various lcgg!ng opr T2tirms were dcr'i Vi d 

by conducting C11S!" studips 1.n ?..5 logging coupes, rcproscnt!.ng tn. €'nt.~l·E rcngp 
of VGriat.i0r,s b tonogro.phy CL."ld oth, r Vlcrking conc)j_tiolls ion ine furvf'Y nrE:i" 

(i 11) W-lt;l 1he help of can fully d(':::.igrl' r1 qu('stior.:1'J.~i.rcs anel. ProfOr.-im.S~ 
spt:'cinlly trninf"d cr. ws in t('r'n(''Wr-o ibf' f0rf 5t 1 ~ sse0S and [;'_lo-ccntmctc r;:: \t\O 

\IeTE' t'ngagfc1 in tho log c;;lng w· rk i...'1 CoU PE s sc.lectFd tor cost ~'W.tti. ,,·s. 

(iv) DptD.ilcd study of 1:50,000 t<:Jpographic s/1{ct::: WD.S IJUldc. A 
sPecially t7'~1in.d offierr -was E'IDpl.oYf.'d to judge- th( feasible 'and ('cenomic modr's 
cf tr-nns!nrt fmm f'acil. point to Ja'TJnu. 

(;r) In nn attEmpt to (!csign th transport pat1:.fm from cnc.'1 po '-n t, 
f'l rst of 811 th ( m inc J'" trn.n Sr-Dr"'..;, mod(;s -..r(;!'p tr-i !-·d to b(, ft ttE'd.. w'h.~n it ""0. S 
found iIllIhssiblF to Iny dor,.m a."'1y of thE' m.1.nor trn'1.sIlOrt. FattAtns, t..'-1. t ' point./pl.ot 
W':J. s cIn sr;! fi ed as In-acc f'(;si bIt' 

(vi) ~.Jh(nE"lCr, D. nUmb('r of nlto"n-'J.tillf.s fro Il"jnor anri.major trnnsport 
modc>s for u p8.rticul!1!" BlockC.-nt!'f-, Wf}r,,' !)",I3.il[lblF only the chE'ap(,st ult('1'n!:,tlv(! 
wa S sF1C'ctd for s"tlleyo 

(~"',) Fe::- all til! Q.cces~i~lE.' po3nts, th. transport lay ou"t on the 
ID8 p \:n <; carriE'd ou t kf' ('Ping :i.n v it:;..., 'the rolling g:i:.'<.~ di cnts fo r mrio.us modco .. 
To this laYGut roo n. tas ':>f l:lClu~agc by Ino.nuftl lo.':)()U2" on acT:lQC bcsls were 
.3.dckd to aCcount for lee:::"l hllul:::lge. 

(viii) By applying thr c06ts PEr cu .. rn/K'!I.. to th~ divtBCC('$ by various 
!'lOdFS for t'f)~ srmplr pcint iJnd ,')dding up we get i:h( -:')~flnSpor~;atJ.on cost!cu,,:m .. 
upto th( df-li. w·ry S1:tF i.~. In.mrrm.. 'Ibis cost YJi1S in~l't8SEd by 10% foT' provision 
of l1M-cni ti f"> s to In b::m !" .. 

(1x.) Th." dntu So col1pctcd \.Ins cr.·,")ss ChfCktd ai1d i:opmv, d by ell J'Cct 
invE sttg3.tlons and D':1k'i.ng f'xt(nsi VEe uSC' of t.. ... t experi EnC(' gainc J. by t."lc s~n1'f 
while ~a.rrying out. dmil<:lr stuclic-s 5.n JaTmlu and KnS:"lltr, Hinncho.l Prndeo...'1 and 
Utt,'l!" Pradesh an"4 by (jqmrt..'1lfntal timbc,r extraction \lui"ts of Jllmanu ann K"Ishmil" 
an ,'l H ilaach:Q Frodl") s.' 0 -

(x) ThE:' mtiTe objective- r...ns t.o Yl-:.lTk out 'the p;5=traction c·Jsts 'Which 
i!lGln('lf' f€lling 9 logg.ir.;y sawing une tranzpo.rt.:J.tion for €-Q&1 sample polnt 
(Block ci-ntrc) awl ntt:"1ching to it a Cf rtnin volum( Ilvailflbi.lity depending 
upon t.hp volume in fOJ"'sted plot of th~· Block" 111!; Blocks \:1 th '(,he &.'1.ffie cost 
cla::;s wc-rE' !rr~lUp(.'d tog ('th( r nnd th, tot",l voll.!mc unr:h·r that cost class \~S 
'W01"K:( d out" dcpcncling u;on tl1o; to tnl num~(r of for~ strd plo t-s thore--in It..,d t.11 c 
wright p{ r plot fer 3.!"(a and volum('. 
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LOG G ~N G COS T S 

NA~ uF TRBf~...EQ!Ln:LLItl.G j 

(1) '1h~.' information w:lS collf'ct('d from 21 cns. study coupr 3 t for 
dlr(·ct cc·sts incurred by tb~- df'p'lrtmf-nt on storfb Clnti labcur c.mploYEd 01'). ;nll::-:r.j!~~ 
of trrcs.. Tht:' infonnat ion for tot-'ll costs nnd the number of trcf.'s of differ,!'!""­
siz.es T!l'lrk((,3 for felling was obtainl'd from th( D~ i1i sio~D.l ForEst effler· 1"\'"ooros 
and thE abstmcts of m'lrktng lists .. Only rrnjor mn.:ri-cings "Were consi(jcrcd. 

(11) ']he €Xpcnrll turc on t€'chnl cgl laboul." has not b£'<:-n included in 
th( calculnt ions.. It .... d.ll br taken cart 0 f undc l'" th.:: r Ovcrh~d Chn1'gcs '10 

(iii) '!hE' cost p,or trc-C' r.::mn.ins constant irl"'PspE'ctiv(' of varln.tlon 
in size as th(' labour im7(~lvl-'d fer markino,' (:v('ry trc:C' is mere or 1(:'58 t.'1r srune. 

m('thod~ s-

• 
90 

75-90 

60-75 

45-60 

30-15 

30 

(i v} Cost of marking pOor mS hns b( cn \.Orkcd Oll t by folloYling tVl:l 

Note 

'Ih\; C05t '11.16 bLnn wcrk\ d out by /J.<;t;;uming '70 Gms. as the 
a-urag(' dbd. of ffi3rktd t,rn .. C~S(· study revuus thnt thE' 
aVl'r:l.ge COot of marking fl tri: (' is Rs.0 .. l0... 'l'ht rlfol'(':, the cost! 
m

5 ~f,~lrs out to Rs"O.025 for un aVEragt- trc! VIi th 4.:1.8 m5 o:f 
volume. 

ThE following mblE sho\olS tll. C0St of marJdng on trc:e5 of 
d:l.ff(~rcnt dia.""!l(tcr class(;'s :-

10.40 0" 1;:) 0.010 

6 ... 70 0.10 

4.18 0.10 0 ... 024 

2~, 25 0.10 0<)014 

0.93 o 1:1" ..... 0.107 

0 0 7J 0 .. 10 0.370 

-------------------------------
The volume of n v('r?gc tree fo reach d181Iletfll" 
class has b( en ccmpu ted frem spccie1 stnd!.oll· , .... . .. 
involving Be tual fellings of tr(;'('so 
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The: above tnblc shows that tiH'rI' is nlincar rFlattonsr.lp bct.""~(:n 
t.."l( di,imf'tE-ol" and m!'irlcing cost/mo. 11Jith thE' incrr-s::lc in c'lbh, th ( r..nrking cost/n5 

dEC r( n SE'S. 

The average cost of 1'111 size trees works out to Rs.O.C95/Cu,.m" Th~.3 
hola got')(\ only -"mEn th( trees of nIl dlrunct('rG ar,,· tflkrn in equal pr·:)f.'o!'"',L"'r:. f,r 
mark1ng. Th.(' aV('I'?lg€' ccst is boosted up bEcause of vcry 10"1 ll'61wnt:) contributi.o:'1 
by 10wE,r diamct(r clasbE'5 empEc1.ally below 45 Cr.lS. At this stage, th .. proport\on 
in 1J1ich th~, trees of various sizE'S will bf:' herVf' st. d is not clfJarly Jeno .... :1. 

But it is EXPCCtf'0. t.hat thr Major portion of the Yield wtll be oed vcd fro!il 
trf'cs abcve 45 CIns.dbh. For t.J v['rage, the marking ccst was vnrkE'd out by taldng 
into considEration th(' av(ragc dbh, as 70 ems. 

It is th('rff~rr ot·clded to adopt the cost nrrivr,d at by the:: first 
m('thod i.e. Rs.O.025! m. . 

FELLING_iINCLUDING LOPPING AND RgPING) 

(1) Fdling is mostly cnrril d out by saws. Tl1( payment 1s nonnally 
2:1!J.dl! on pf"r' trPl" basis, dcp<'nding on th f diameter of thl::' tr€c. 

(i1) Mont of tl:t f' leSSEcS pay separat( ly for loppi!:'lg -:md rcping wb«re-
vcr it is done. SomE. of tb('m treat these two operations as a part 
rmo parcel of felling operation ()nn fix th,_ felling rote:s inclusi'1"e 
of lopping and roping 9 

(iii) For the sake of this study it has bE'(n df'cidcd to apply SO% ond 
30% cf aVf'rag(; iopptng rmd roping rat{,s :l'€spcctl ·1EJ.y, for calculctions 
and mf·rgf' thi s e·:')st wi th felling cost. 

(lv) Frcrn thf~ C.'lSf; s1lldy o!lta, it ;·j.~fS not bN·n po~~ibl(' to find -out 
th( (>ffcct of logging df'nsity on th(· cost of f('lHng~ Elabomtl time 
.studil's arc required to d(~trrmine the ('ffect of l()'g~ng dcns.i.~y on 
tlH~ cost of' ft-lling. Howc:>vc·r, it is expectf'd thn-G .,,-<..ry littlE. ef!:'cct 
of t.'1!s facto r can b F felt in th, cost of 'felling with tht' rr~lJ!ti.ve 
low pfrfom"lnc .. of Isbour in manuRl worldng. 

(v) Sc'pnrotc aVrrqgc fdling costs w(,rc wor:i::::ed out for each f6rEst 
divLsicn to ftnrj out if t~lfrE' is any rtisti.nct cost vnI'int1.on in 
diff€r€nt locallti(.s .. TIlf study r€;vcals th~t tlHrt' is no signlf1.cant 
diff(~rc:r.ce in til: fcllin~ cost pcI' true' u)1d01' various diameter cl~ss~~s 
in diffFrent dtvisio~, €eXoerpt in caSE: of Ro.mban Division \.h,rp t..1t;;c 
cost is about 15% lOWf'r than oth'T Divisions, pI't:sumably dUE- to 
bl'ttcr road comrtunicat ion~ uno nc'arn( ~ s of \vorkin ~ :'ITH1S to habt t::tiom 
Ov('r 90% of tht growing stock is found in th. :t'nnaining rhee d1 visions 
namely Dooa, Bh'ldaI'\om.h qnd Kish t .... m.r. At th( samE. tj.ml it i Ei fXPEctfd 
that the- interior fo!'(st arU1S of thfGE:' divisions .... ould be gradual!Lly 
cpr:-ned up vtth b~·ttcr communications 1tJh~l 1ar51:: 5c~lt· indu~tr1.al 

........... 
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exploitation starts. It is, theref'ore, decided to take a general aver~ge fGlling 
cost derived from the studies carried out in the entire a,rt?-o for C;8.~'_(':'Ll"i2.tj_()n::l. 

(v (v) The diamGtcr clnss wise f~lling rntes arc given in the 
follow ing table :-

Table No. X-2 

DIAMETER CLASSUISE COST OF FELLING LOPpING AND HCf .. J rJg_ 

D~.- - - - -r~i~g-cost/lr;e-(in-R;.J - - _ - _ -~;lli;g-c;s~~l:n:(-~ Rs:)-
Class Felling Lopping Felling Felling Lopping Felling 

and including Bnd . .1ncluding 
roping lopping & roping lopping & 

- _______________ rQp.!ng,. ______________ ~rQp:ing. ___ _ 

90 11.79 1.76 15.55 1.13 0.17 1.30 

75-90 5.45 1.30 6.73 O.Bl 0.19 1.00 

60-75 5.39 0.87 4.26 0.B1 0.21 1.02 

45-60 2.41 0.61 3.02 1.07 0.27 1 0 34 

50-45 1.19 0.45 1.64 1.28 '0.48 1.76 

-50 0.44 0.44 1.63 1 .. 63 
------ -.. - - - - -- ------------_ --------------

Note:- i) Lopping and roping costs sh01ffi in t.1n table are 50% of 
average lopping cost ~nd 30% of aVerage roping cost 
recorded in case studies. 

ii) to find out the cost/cu.m the average volume/tree for 
each diamoter clo.ss is tal,en from Tablo- 1. 

(vii) These felling rates comp~.rc f"lVourably with t.he schedule of 
rates prosontly being followod by lumbering Divisj~n of the Department 
Lumber-lng Proj cct in Chenab cC\tchment. Felling ratos derived from the 
case studies nrc compared to those of Departmental Lumbering Project 
Schedule in the tabla below :-

............ 
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T~blQ No. X::::L 

D~.-Cla;s- - - - - - - - - -F~J.ljj)g-c;st/t:r;e-(in-R~L:: - - - - - - - - --

(in ems.) D.L~P Case studios 
_______________ rnt~s _____ la:\1:8r,sge_) _____ - - - - - - - -

75-90 

60-75 

45-60 

30--15 

-:30 

10.20 11.79 

5.00 5.43 

2.75 

2.00 2.,41 

1.00 

0.40 0,44 

---------------
(viii.) Thus the:: aver3ge foIling cost (ir..cluding lopp:!ng and roping 

cost) irrespective of size worbs out to be Rs,1,34/M.;:).> Since the 
b-..lllc of yield is expectad to be derived from trees of 4.3 em. dbh. nnd 
above, it h8.s been dacidcd to t~lrc tho avcrE\g<2 felling cost of diatletN 
or classes above this dbh. limit nnd it works out to Rs.1.17/n3

q 

12. BUCJ{ItJG AND LOG NAI;ING 

(1) Apart from cross cutting of .felled trees illto logs, this 
opeI""ltion also includes deJ_iRbing nnd deb[l.rldng~ Cross cutting of 
felled trees into logs of required length is c9~Tied out by c~oss­
cut SC,vTS. Dellmbing and deb3rking operations 8"C'o dO::1C with the 
help of OXe. Th,:::: log length is nonnally :3 to 5 tlc,tm·s. 

(ll) I :3 The costs r.l DS worked out from 11 caso studies was Rs.3.92/I'l.5 
of log volume. 

~3. SLEEPER. !vL4RIGNG : 

Logs or trees a s such, '"t re further convcrt.";)d into sleepers by (i) 
Hand Sa.wing and (i1) 1-1achine Sawing. 

(1) HAND SAl.rING : 

Hand Snwlng is usually dono at the foIling sits itself, This 
is a very '-1E'latcful method in Hl."lich only about 50% of the matcri~l 
is recovered from the lQgs. Nonnally tho sleeper making ,,,ork is 
carried out on pieCe! r.to:'\l payment basis. 

• •• CI •••••• 



The av Or3 go Co:Jst of ccnv ers ion vorkecl out fror.'l case s-tudies "laS 
Rs.33.26 m3 of sawn volune. 

(li) aflCHlNE ShlHNG : 

In 09r';'''IS wh!>re co.rn.rn.l.ll1ic3ticns [t . .:- bet.t€r, sene contractors 
:Instal portable S?M nills in tho'> coupe for conversion of logs into 
sleepers/scantlings.. The logs Arc rolled down/brought to the Saw 
r1ill site & ma~ing of sleepers & sC3ntlings is done. 

Hachine sawing is cheaper than hRnd sawing and it ixlvolves 
lesser conVersion w8ste. The conversion percentage was as high as 
60% to 65% of the log ·,rolurne. The cost o:f conversion was RS.19 .. S7/m5 

plus Rs. 2. 22/m3 on account of dopreci..9.t:ion of equipment, th8 tot91 
.covers to RS.21.79/m3 of sawn volume. 

fLO\YARI MAEING : 
~----

(i) H!:'~l; is a term used for split "Tood of irrcgulnr shape. Loge, 
not fit for sleeper mnking, ArC' split into hAlcElries for convenicnca 
of transport. The length of hRlrar. eS varies froJ:' 1 metre to 3 metres 
though mostly V16~e arc 1.2 nctres to 2 netres :in length~ 

(ii) For c'tlculation purposes the average lcngt·h of hakari 
5.s t:'t},en as 1 .. 8 metres. For payments, volu:no of ;) hak~ries is trcl'ltcd 
equal to th8 volUJi10 of 2 B. G. sleepers by the less (les.. In the absence 
of any othor standard volume fa~tor, the calcul~tions qre based on 
the above ass"".Jr.l.ption by which the for~!st lo~sees record tho voltlrle 
ou"t,-put .. 

(ill) The avc.'9.ge cost works out to be RS.12.95/m3 for -the" converted 
volume Drom the case studies~ 

15. ENQV~VIN~ROPERTY MARK : 

(!.) This oper8. tion consists of engraving the property ~ark on two 
faces of logs/scants bo.fore they "Jr8 tr.!1us?orted fro'G1 the forest. 
or ar8 launched into the ri~e~Jstream. In case of logs this cost 
:inclUdes the cost of sniping the edges also, where as sniping cost 
in case of sleepers etc. is included in conversion cost. The paynont 
is made on piece neal basis. 

(jj_) Assu.r:J.ing an average volu.TJl() of 1 113 per lc~', aVeT'lge cost fo:." 

logs wor~s out to be Rs.a.18/m3 of l~g volume and Rs.O.30/n5 of sawn 
voltinE for sa~n timber. 

. .......... . 
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16. Tt..e l71:incr tI'8nsport includes (a; t-ol1:irig of logs (b) ma!1uAl carriage 
(c) dry slides (d)wet slides (e) telescopic floating snd (f) gr~w ity ropeW'sys, 
for off rosd tr~nsport of sc~ntlings. 

17.. (8) ROLLING OF LOGS : 

(i) This method is genc~lly adopted :In the 
transpcrt of logs which cannot be carried on h'LlIllBn b'lck .. 
generally dono over short distances not 'exce.eding 5 1-:ms b 

it is expensive as woll ~s SOF>8t1mes im.pr" cticable. 

for sts for the 
Rolling of logs is 

For longer distances 

(ii) Cost of rolling varies considor!lb1y with th, terr-'ltn, size of 
the logs, the distsnce over which it is tr~nsDorted and the skill of labour. 

(111) Cost of rolling of logs wor:kedout to be R~.7.87/m'3/"toJT!. of tho 
round volume of logsa 

lB. (b) MANUAL CAR~LIJ_&L: 

( l) Sleepers, scantlings and h~k.l't:i? s are carried on h1Dl1an bl':! ck 
from the forest to the ropeway head, launchinG' depot or road head etc. This 
method of transport is expensive and is resorted to only for sh~rter dist8nces ot 
2 rJTls. to 5 }<ms. 

(ii) On tLle ba~ds of 12 case studi0S, average cost/m:3 of Sr:lwn wood 
over one hIll. of dist"tnco transported \.J'flS Rs .8.62. 

19. (c) my SLIDES : 

(i) Dry slides are trough sh:'1ped structurel';l constructed out of sawn 
t:imber roughly fastened together for sli.dipg down of't:imber where no water is 
available. Tq.e gradient vnrir:s from i:4 to 1:7. Pry slides are usually 
constructed O\rer short distances. Th('l timbur is cRrried manually to the slide 
head and then let down in ~h~ sliqe. Only down hill transport is possible in 
this method.. Tjmber may be damaged due to· friction "lnd striking. 

Ra. 3.68. 
(,ii) Av~rage cost/m'3/I<m·. of tho slide length for ,sawn· timber was 

20, (d) VET SLIDE? : 

1tlet slides h 'Jve been used in this area for- _A long t.iMe. In 
the upper reaches of streams where w!lter is scarce and tlOAt.ing is not possible, 
trough sh9ped slides p.re constructed out of sawn wood ~nd 'w~tcr is let in those 
l\'lide~ as lubri<;ant and as a motive paw-or in l'Ic,cition to gravity. This method 
'of transport, saves d~age to the timbor. This method is R1so used for short 
distr.ncea. in sections .. 

. ...•..••.. 
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The cost of transport in wet slides ranged from Rs '1' Slim' 3/"1. thoJ 
aver1'\ge being RIO> 1 94 I 3/lan (<0 ) • • ... .:..'1l~ .. -, . _. • 1 m • -,awn volume of wet slide lepgth! 

sa' (~) ;,T~i.? method, ,o~ floa-tin? is ati9'ptea. to Dring ,C;o m sleepersl ana 
. anth~gs in slde s treams charact;el'~sed by' bouIaery b€'G!i with. graa t 'O"ari~tion 
l:' g:-adlent that c!'t:;ates difficulti~s, for- unobstru~ted free i'los.tin. _ .. .tn. this. 
m"+hod a sys.tern f . 'T ' , . . - .L. 

_... . ~ - . ' ;.0._ .ser~e.s 0 . Q~Jn~ <~.llcl-, irlid'es are 'used, for coursing' the, water 
and tnak~ng a~ueQucts over ·:)bst· cltls tor passage cf- :water, The duc'ts ~nd slide s 
ar:- compAratl.vely mu~h~~i:de? .. 'bhen WFJt slides, these are noi f'~,s·t~ned ahd"allow 
fr€B floating of tir.!.ber. The tail of the timber used in slici'es and de-ms is 
I telescoped I 'in hem:tf. the name. ' -

{-ii) ~T'be' lead :.over whicq.~ th'i ~~~lc:scop~c Xlo."·Ung, • i§ ~~~~,g ca~;ied- . .~ 
in the Cl1Einab 'ore-a- var'ies frml17 KIns,; to 45 KIDs. T-h€ cost vElr~es rl"om~t:s.Q.88/:n.,: 
tc Rs. 2 .12tni~ with· in .;~ verage of r~!3!. 1..~:5 i/~:5 " . (i~wn \"oluI:l~) ",p,'3r kIn. of flba-ting '!..~ 
distabce. 

22. (f) 

(i) Do_n~ld Gravity Ropeway consists of two or tnrE'€ load car rying 
ropes, _-usally -I--~f 8 nun. ·d iCimeter, "c'aIled track -rope, fixed bet .... EE . .t::. leadifl~ E}nd 
unlead~ng sta",l.s>ns and an endle.ss Continuous, wire r,.Jpe of 6 llll'll. dia-meter, kn::Jwn 
as controL rppe. ThE3, lead rolls, dO'1n by gravj,ty with pulleys movlng Orl the 
track r~:R~s !:mel i:s also ~.t,t.aGncd w~tl}l '~ ~ii~e: 'to the. control rope • . T~c ~p€€d of 
the. loa.:! .. ~S; ,:qqntro'll~¢l. b:r a ha.nd oper,'a~Gd P:f'<?k9 pr,oVidea on the co4troJ.led ·rope 
pulley. at' ;~he: 'l~>ler~ -s;tnt:\.on. 'rne S_'pans.(~f'"t~le. !o.p~.;..ra~:s go npto l,SO? r:l~Hres. 
About 750 metras to 1,000 metres span lS conqider'ed' :l.d~al. The ropt'ways. can 
opera te on 'INiac 'range of s lop-es froTlJ l-50 :to '4'50 , ~idea,l being 22° to 550

" • 

The safe -workb,g lSfld is about 0.25 -mo. 'Tb.e ropc-way ·spans e.r,B l,Lo::;,t oftt:n ,lnj 

series~ 

(ii) Th1.s system is very -popular with the forest· lease t:.: s as, it, .... 
brings dO',m' the' timp~T. wi:thout fuel or pow~r under gravitational f or:Je. It j_s 
easy) quick, e~.ficie-n:t a.nd ghcap .• 

;(:iii:) AhOl,.tt.,1 10 case 5'tuclies were..c C';)ricllcted fOT carri9:ge cost by this 
mode. 'The-'J ~\<Jere clR.s,sif·i~d intq follo'IN:Lng two catb£ories : 

(a) 

(b) 

Ca . .G'33 with le-ss than 750 meters of averlrge spa n. 
":'"' 

Cases with aV8rE\,ge span of 750, meters and ribO\Ts. 

(iv) The case studies .i.ndicate that the cost 01 carriage go<;is.' do{o.'l1 
\o.:i th the irlcrease in span length. Depending upon the It:ngth of th~ span,_ th~:. 
rate/piece. per span. varies from R~.O.14 to Rs.O .. 2? The e.Y~,fA~e carriage cost 
per nP·' per Knh of span. length inc.J.-uding dcpl'ecia~lon of 'BqUlRIl1-ent worko~~ 
to fis. 4 • .t1~ ~nd R~. 2~60 for npans .Q',Tel~ !;lnd less tl:ll\n '{50 r:l8ters respect l vely. 

.. ... ' •• " Il10-

... ~ ...... II \. • 
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t-~AJOR TRANSPORT -_..... -

(1) Fr~·E' flonting- of t 1mber (both thF ~:lwn timb.:-r and logs) ~s most 
cCI!!.mcnly denf' in M:tr.'m and ChE'nab, the tw:J nnJ.n riVt'rs ,=,f t'IJc art'a" 

(iL) Leg trnnsp:Jrtotion is at prE::';ent mostly conflned to fOI'f;st 
ar('a~ from ..n('-re logs can b E rolled do .. rn to riv(r side for l'1unching" Logs are 
floated oovm to Akhnoor -,he!"c ti1ey ar~ caught and trnns't-orted to Jammu by rondo 
B con [:I.t RBmb'l,!1 is not fit for ciltching of logs" 

(iit) T..1.e b8st timE- f or floating logs i~ between 1vb,y and Scptcmb<.r 
'-'lhEn tiH'rE' 1s rn':l.ximum vntEr flo'W'q Sept.a.bC'l:" t o OctobEr is t!H idEal time to 
launch Gcr.mtltngs in th(; rlv;;:crQ 

(1'.1) Tlmbf'r no~tE'." down th" riv~·rs i.& collected d,th(r tlt Rr'l.mbM or 
at, Akhnooi..~" On ~CCOUllt of hf'8VY inCidencE' of timbET losses b('t'W'E'f'n Rtas:1. and 

Akhnoor, thE- In;seeo h'1 ve st"3.rt{:'Q collE'ction " f ti.mber at R3.Mban. For Ramb."ln 
thfY tr<m sport, it by rO'lc1 -tJ Jammu .. 

( v) 1h€ ccst of f'rE>E' flon.t1ng of scantlIngs h~lS b€'en 1.1Orktcd cut ~c'l is 

n) 

0) DlsttJ.Lce of 11)0 l\Jtl3. £m1 more 

Since the l o g floating Ll1 GhEnab 1s flt prt-st'nt c c nftn f'd t o arU1S "~'j_ th 
morE? th?n 10'1 Kms" IpFld, 1. t has not bHn possi blt-, t o study thg influence or s.."or't 
lE"'l.d on eost (If floating.. Cost of logs Uoatlng is Ra.O",OS/rl" /Km., 

Trn.r.spcrt of ttmb,-r by ruud is mostly done by 5 ten trucks
Q 

C Ot .. t of 
transport, by ro:\d was a.s::>E-"sbt-d b:{ (i) DirFct enquiry (ii)lnvBstGltnt Stuctifso 

Le sr.eelS noma.lly h1l"~ trucks f o r transporting timber to t.hl:' Iilurk(:t. 
A dE't8.il~:' d study of hil"(: chqrg~s frcm various l.oading points to th e u.!:lloading 
poin t S 'tIa s en r ri rd· L'U t.. 'Ih E' t. ruck s 1n us"" Q rE' U snally Tn ta Mere ede s--8 en z 5 
tonnl;rs .... 'hich CI).X'l"Y about 7 m30 f timb{'r() 'Yn €· aVlrag(.~ c o st /m 5/ yJIl", by truck hnul­
ngf> is gl -" rn in th. follo"Wtng table s-

... ". ~ .-. 



Rmd 
Clf:lss 

Glass I 
(National 
Highwy) 

Clo.sti II 

155 

-0.1-0. 

~~l9.2. X.=4_ 

-Tr<-1c~I."lg - ~- - - - -
costJcuonl 
¥.r.l" (\rithou t 
landing & 
nnl·)~d!.rlg 

Co. t in Rupees 

- Tr::i':!kii1g - cost!G~.:.:m7 _. R'C:DCil'ks - -
Krn.o. ( with loading & 
l2.nlo[l·1i~ __ 

~o st,.ru.-":)O;r----
__ S:"-"l.ll.U,aakarl£.3_ J,ug.s L.o~s_ SCOJl~~(l1o.kariea _ - - - - -

0.13 0.15 0.17 

0-19 0.2S 0.53 

J Ur:r.1.U S rlr...::lga r 
Ron d FUm ban 
Jarcmu. SEction 

0" 22 Akhnoor Jnrrr.ru 
St·ction_ 

Cl'lSS TI 16 0 .. '57 0,,53 o Q'57 Bhadar1iJnh 
B~ to teo SE"'c t i .on 

C o rnb in ati on 187 
of Cl~s5 I 

o .1.G B...l-J.nd'\rw'lh/ 
Ki Ei.'I twa::- Jammu 
Section,. 

& Class II 

NotE l-

-------------~--------------------
1) Truck carrying c~p~city. 

) 
J 

a Logs - 6.39 m on all rou t~s. 

b) E'.c'lnts _ 8.19 m30n Jfl]lI'T.u.-A1d1.nCOT ::>ection (Plains) find 7 om) r::lJ 
on 1111 oUlI?r r0ll tf s (li ills) , 

11) Loading and U.lloading cost. 

(1) I.ogs--Rs. lS~.OQh=r truck 

b) Scrmt s-Rs. 8" 70 pE:r truck. 

( i i) I.N VFSTI1ENT STUQ1ES : If th e c.gen cy tllgo.g~d in ('XtracM .. on 
purchases its 0\.111 flcF-t of truck~, th(" cost/cu.m/Krn.. '-'Ould have to be workpd 
out in a different way. The capital InVE:st.r:lt·nt In p'.lrchastng a 5 Ten 

T.M.B. tro.ck (c'lrrying cflpn.city - 7 Cu..,n.) is dJ.r:.tribut.&d OVt":;:- l.ts llfE:; sp.:. ....... "1 

an d th F a vn."R.g (' armual in vEstmen t a_:t 6 % ccmpo'U...'1d in t('!' I";'~t is "TOrk£-d o.u t aft\C r 
o('-(lucttng til.P SCMP Wlll(~ at the end. For t'1c. purpo ~e of or'Leul at10n the 
fol.lo\od.ng values wc-r€ ass-.mtcd, h"lS0tJ cn tJ. EO· co st structurE' end \lOrkJ.ng 
conditions obta.inC\b1.<.>. . .... ::. .... 



1. .. 

4. 

5" 

6 .. 

7. 

8" 

:1.2. 

14: .. 

17. 

Truck type 

Cost of c:-naG!.s 

Body const.ruci;ion 

SC!fl. P value 

In t_elrest on cap! tal 
in \-c:smrn t 

Life of the i:.:ruck 
b'2yond 1,;!>_ich its 
ma:l.n tf'n911.Ce bE'(!Ql'lf.> S 
un-ec(on~'mi cal. 

F\lel cant 

~-e5-

T!;tt1. Me~edes Benz ( 5 TonnE':) 

Rso 60, ')(X) .00 

Rs" 5,000 .. 00 

6% per annlL'll (compound interest) 

1 Li 1.1'8 diesel pE-r 5 I{ms. :ru..'1 @ Rs .. Oc,098 
p~'r Ii t:t"(~o 

Luhricants. 1 Lt tre/100 Kms. run @ H.s.3,,50/Lt .. 

Rep"lirs and l-hinteml':lce RSQ 6,600/- per year 

Insu7.'anc('~ rou t(', 
permit, taxes ~tc .. 

Cn.rry ing ('.:<tpac1. ty 

Pay 11!l~1 'J.llo'Wances 
of drl vcr' and cle8!1€r 

Loading &n d unloading 

Ti?Tm ln~l t iIf:C' 

(ll)~ding and tmlondL'1.g 
-':ind routine delays) 

Totn1 opE'rating tlrJ.e 

Tot""11 No" of working 
c·w s • 

Rso 3,600.00 per yeqr 

" Cu .. :m" 

Rae 7 , 300.00. pe::. ynar 

Roo 15/- pf·r tI't1~k load. 

2 Boars/trip. 

30 Kms .. /po· hcur 

10 Hours/day ~ 

2.50 days/Yen!"" 

To thf' avt=l~g." nnn'U-'J.l c:J.pit3.1 invF'otmmt (ye'1rly in3t,t!lml'nt) 
the interest fuf to SCl''3.p value 3.n"l t.~e rEcurrlng nnnuu expenses 
for rund.ng an--1 I"lqin tenance (including the dri VEl' r.t!1d cl&':lncor t s 
&'11aT";) lv~v(1 bpFn or'ld('d to get t,lo", tot-ll nnmlal expendl tur'(?,o For 
'"A l'io·!ls haul'}gF.' -11 st:mcE's from 15 t:) 180 1[1~. tb.~ trl ps pt;l' t):lY and 

.~ • .0 ...... 1& 
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Gnd the- total trtP9 pt-r Y(-3.r h'1 ve bE'cn cnlculntf!d tLJ compute t.l:1E' total 'v'Olt:.ree 
transported in n yeR.r. From t..l-J.i s~ ihp tn tnl cost ICul>rn/Km. fer -.'[',rious Oi stan<;.?s 
"'I<:,rc COTrrpu ted <md rtrE gi'len in t.1.C Table X -5. 

lABJ·E NO .. ..l--.~ 

TRUCKING COSTS INCLUf.IN"G LOADBIG AND UNLOA!')ING .£i'OR .11.11 
A VER,\GE TW. ITt ~r~~ZL9F ~, &R}l 011.R~~ __ 

-_._--- ----
Haulage dl stance 
_Uo... K1n_g.1 _ _ _ _ _ 

15 

50 

45 

$0 

90 

120 

150 

180 

- - - - - -T;t;;]. -c;strfu:~- - -
- _ _ _ _ __ Un_RE .. l _ _ _ _ _ _ 

10 .. 92 

13.96 

1.6 .. 97 

25.00 

O. S3 

0.56 

O .. lll. 

0 .. 28 

0.25 

0.25 
- -- -- - - - -- --------------------

A s~,ly of t1.E::' f:lhcwe tv..'O t.nbles 'Wou..ld 1nri.l.co.t.,_ thn.t ~1e cost./Cu.m/Kill .. 
for h,"lul09!;E> by rC'ld W01.:.1.n bE' ch COlpf'r if the trucks arE' hIred fot:' trmsport q The 
haul'lge in the second mEthod \oT.)111d be expf"nsl..,.-e as th'" t:--..lck 13 t.::~i:)d for 
tmnspcrtlng t.1.mber during ~'.('l onw'"lrd ':'':~lmey of thp tr,! P (trIp bdng the 
jou:-nr'y frcm fu~ landing point to the unloatitng poi"lt 1lIlr3 back). 0:1 tt.z l"'€tum 
jo-..:.rncy to thEe fc!"rst, t..'1e truck is not cQ.I'::-y!.ng any lO'ld .. f.owt?vE'r, it could 
bE- USE'n for t!"unsporting provi.si.cns, labour etc .. as 1s don~ by hlrE':d trucks .. 

If extr'lction has tv bE- corned aut for ino'.lstrinl purpose~, the 
'1UantuIlJ of '.non to bE' r.J.o\Ted ".,uld be- 0 f such a magnl t·:.~~ us to r€qui t'€: a. rE-.gulo.r 
tronsp;:lrt fleet ownEd an':} mnln t."l in ed by the extractlon l1gency 1 tsel£" This may 
be cheaper than Iobat h'3s been ('alcul::J.ted :lboven evenibougb it Wl.y be. still more 
expensivC' t'1on the hirEd tr..lcks. 'This lncrens~d cost \o101l.ld be acequnt.ely 
compE'nsn ted 'b-J sPeer] of carn "Ig e, resul ttng in morE: efficit':1 t u t1.11 :.aticn & 
prodU~tlon cmd eVer 0.11 rfOturns from thE:-- Cflpi tAl in v~ster1 • 

• • • ••• • c· " ... 
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This report h<\s bE'«l preparE'd for evaluating the eost._ lnvolved 1n 
procuring loa,", m~:d;C?r!.al for industl1.al purposes. As such. thE" road transport 
eO.9·(,6 95 c!3.1clllated in the second m€'tho?l i .. e .. investment s1lld1es, have been used 
fr-i' calCllln::'lcn .. 

(n Ce<'t.t'J.in runount of ~tpmdifl.lre hils to be incurred 1n provIding 
ameni ttes to the IFl.bour snployE'o .or. loggtng operatkns .. 

(11) ThE' labour camps are set up by the la.bourt:'rs 1n the \IOrldng areas. 
'Ihey are pa:!.d for the pe:r1od spent on setting up camps, on dnily 'Wages basis, 
even -:hough there 1 s no production •. 

(111) During the per.1.od of 1.t)rking, pro visions 1n all the ca.ses and 
medicines 1n some of the cases are made G-val1able to the labour in the camps 
at subslOis€'d rates. 

(!.v) It ans not been possible to assess thp exa~ quan1wa ·oC expend1-
ture 1n-"nlvE'r3 in p!"r)v1.dtng the above amen1ti€'s to th~ labour .. Never-tile-less 
thl s 1 tern cannot be 19nored.. The schedule of Departmental Lumbering PlOj t'ct, 
Jammu. and Kashmir, provides for addltiOnal 10% 'Pf\yment to the labour on flCCOunt 

ot the omenl tiE'S r€-f'erred to abo ve. To account fer these am(onitif'_s the coats on 
all opE:r~:tlons, exeluding marking and IIllBjor T:ro.n~port", increased by 1O%,. 

'!hE' extraction operat1cns :-equlre supervision and admini stratton a.t 
var1.oua levels bV tll'e technica.l staff engaged by the State Goverrunmt and the 
lessees. '!he technical perBO~a1. so employed have mu.l tifarious dUtIes to 
pf<r-!onn "lIld arE' not engaged-in the administration and fllpervlslcn ot 0. speclf1e 
o.ren und.et" logging alone.. It 1s not :;A.:;3Y to cal.culat€- the expenditure 
attr1b.ltable to this 1 t.~.. Ho,",ever, in generoJ., 10% of the total logging cost 
1A accepted as oVer-head charges on 1he account (Departmental ·Lumbering 
Did slons of H ima.chal PM.de!:h)" 

In ·~h_.eee calcul~ttons. th(- over-hrod chnrg('s haVE been accounted 
for; by int'!reasing the tot:')l logging cost by -10~ 

'Z7. .SUMtIlARY OF COST/m5 FOR VARIOUS OPEMTIONS ~ 

1 •• 

Item 

Jotl<trking of trees 

Fell ing .{ mel.uClng roping 
-md Lopping} 

A verage C ost!m3 (in Rl.!PE:eD) 

0,,025 (Stsndi,ng vol.ume) 

1 .. 11 (Stllnding YtJlume) 

"" .... " ~ ... 



5" 

7. 

8 
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BJdkfrig" (DE'lJ.mbf"ng, 
Cr·9_~D::-.q1,lt t,i ng finil dE,barkin,g) 

Sl~eper aonversion 
1) By hand saw1:::lg 

11) B:r machinE' S8.wirlg. 

Haka.rl making 

Engroving propert.y· m.,'lrk 
i) Sle€per.1ialCarics . 

ii) ,Log.s .. 

. ....;; , __ • ,..;. . .... ~.t~ ..... : ,_.7 .~" ~ 

Minor trnn sportatidri : 

1::), .R9.11ing· (lo.g~ only.) 
ii) Ihnual carriage' . 

i1 i) Dry slide 
i v-) '\rJet slide . 

v) Tele~CJcqpic noat~n:::!g-
'1"!' y1 } •. pqnn:;L d _G,ra vi,ty ,Ro.p,<.;way s 
~ Vi 1} 'Donal.d"G"invilY""'R.':JF·c1ony 
.... i.j.i\ 'P;_q"'''E'r Rqpe~y.~. ~:. 

l'1l(jQll:..KmNSE.Q~T(k':!J.O~i 

1) }"ree f'loRting 

3,,92 (Log 'ilQ.:):;ll~le) 
.I.t. .... 

21 .. 79 

12.92 (Split volume) 

0.30 (Sca.nt voluwe) 
O.lf? (Log volUme) 

'[ .87, 
8 .. p2 
'5:06 
.1..9~ 
-=h3i: 

2voO (Span 75:) n:el;ers and no re) 
4 .. 49 (3pan less tbrui._7!SQ. lnHters) 
3 .. 89 

a)., L~gs .0.08 

b) Sl.cPp,ers/Sc,an "'~ing loakt'lriE'S ., , .' (1:' 

1) LE':a d belo'W 1') f) Kms wOo is 

.2) 'Lc.:;'Ol.d of' 18P Kms. and more 0 ... 06 

11) Trucking 1 

a) i-15 ¥ms. le ad' 
t 

b\ 
J 16-30 KillS. l~'11 d 0.36 

c) A1:-~5 Kms. J-ead o. :31 

d) 46-60 . KIDs. 
J 

lEad 0.28 

,e), 61~90 19ns .• ;,l,,€ad 

f) 91·--120 Kms" LEad 
g) 121-150 Kms. lead 
h) 151-180 Kms. and above lead .......... 



Ament ti.E'S to labour 

Over-he'td charg~,e 

23. 
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10% on all i tErns from 2 to 7 
(i to vii) above. 

10% on i tErns 1 to !3 

Thf tct!'ll availablp volui'TJ.€, has been grouped :~.nto ',"'iriOllG cost 
class('s \It th r~s?('c-t t~ its dpJj,vfTY :It Jamnu. Su;.:".page or Royalty p~yable 
to thE' StatE' has n(')t b<>en incl'~dE'd .. 

29. Dtstr.!.bution of v'Jlume (growing stock) nn,,~ i t3 pE'-rcE-ntage by 
rli ffE'r~nt ccst classes fOT deJJ.vtoty at Jam1'.IU are gi VH1 in Table X-6 u..'1der t."e 
fo 110 m.ng al t8rnatt ves :-

.,.. 
'.':'" . 

II. 

III. 

IV. 

TIlE' mterial is E'xt~ctE'd 9.5 lOIS form vherever ~o ss!.ble an" in 
the S'1vn form (Han:'l Saw.-:l) fMm thE :r.'Z"~.t of thl? nro~ . 

The material 1s extnctrd '1.8 1065 form wi1erever pcsGible and as 
llnknri s frD:rr. th~ n· st of thp aTE'l .. 

Thf' mat(ril'll is extracted as SleCpf'l"S from allover thf'- BTfs'. 

ThE I:I·:l.torial is extractl7d tlS Ibkgrl.s from allover the urEn. 
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g~n XI __ 

Con dd('r.tng that 105 f,lo of 'WO ad is €qual to one t0nne .tn 1,reig.'rl t, 
~E a·V8.~.l'lblp Wean in tcf!.nes ppr Ilnnum for industrial purpose, in the t~'O 
NOdels would be : 

156,080 tonne9 

Hor1el II 207 , 080 tonn eS 

AGSUl'lbg 3QO worldn~ days in 11 year, the calculatEd cap1.clt;.tes of 
mills th~t can bE' :Jet up for a..1.ffer€nt kind of pu.lps ~re g5_ven i n tl1( table 
bEl .... u, fer thE:' tw.:) cl1ttlng Models that have been consideredo 

.r::_lliill..a1£d c'1I2,'1~i t'T o.(_pulp q!l~U ... .l1_1Q.!J.J1.psLr.iwr _t~d 
~'..1 r.~1!&.J::i.nJ.~, __ ·:~L'!:'l..J...1n.~JroG tIl(> ~'")Ile u;'lfu;;~J1,e 

~t~>lO H od ('~ s 

--------------- ------S.NO. KLrld of Pulp Yield 

------------------
1. Ground \.Tood 90% ·168 62.1 

2.- Semi Ghemi_cal 70% 564 4<33 

5 .. Chanical (Kroft) 40% 2:)0 276 

.\.~ ChE-mic3.J. (Royon Grode) zO~ ~S6 "",,, 
-;_).._.) ~ 

- - - - -- - - - - - - - - - - - - - - - - - - - - - - - .- -- - - - - - - -
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!IillT'::..EF--=_);U_ 

1,Iood sul t(l.bl~-, fot' inst·'llhltir.n of pulp mill of tiHc (~QPt1c:l. ttE'S 
"lS calculatpd in tablE 1.'I--:L~ ar~ ava.ilable, under thr' t\.olQ NC;O::.J.8 conctdered ... 
OthEr ~lSpects TE"t':ardiI1g sel(~ct1.on of Gitp~ aVflJ.labill. t7 of po\,re:.:· ~ tI":$I1op,ortat ion 
cf CI.'1eJ"'lic'31s 3.nd nany other imt=oTt.'.lrlt factors bE. goiA ic;restigatcd .. 

IL 

The s"'b.ldlt~ hnve indicated that .I2..§"Q.dar and k:{!.!.r have almost no cull. 
Fl r Clnd .I;'3Jl. h"l ve a at ::.'IE·abl e qunnti ty of defc·cti ve g rowing stock 1,.1111 ch cannot 
b€' pu.t to any USf' .. Thf'- p,ercenta.ge of cull bCoCOM€S much nort (,.i.gnificant 1o.'ith 
thE' in('.l·':?'lSe in thf! Si'6b/Flge of the trees .. 

I tis:. U.erefore, n(,cJ"osSilry that dead, '.'.Iise::l.sed '1nri tnt=: OV..-l'-Illat.urc 
t:r'3ES of all 1.1:1~Ge Sp€(!ies sr.ould b~ 1.1qu~.d:ltEd on top tried ty b"lsis 50 as tQ 
stop t.'1.e n(>gntive tncrernE:nt in t.'l.E:'se f')r~st .. 

III ........ 

For efficient and f1.l.11t·:r utiliz:~t-ion of ,(,hf- ~.(\o c1 .i1:CIl1 thE:S£' forests 
)1lEo'ch"ll1isE-o me~ns b(-' introcu::;('d fer fE:lling, cr(';s::; cutting; snuing and off-ruad 
tr::m s -;;0 rt., 

'fuE' objtct.i.. '.J€ s"f1ol).l'~ bE '\:r) ext:M.ct r.taximum quantitiEs of wooel e'~;; th(' 
chc3.p€'st cost fl.S 1''1.!' as possible .. To achiEvE' tJ.'!.is

7 
t-l1ere ~;m be a b9.l~ccd 

blencting of m(;!chanised 1'lE8nS and ccnv~n toton'3.]_ ~E'thods of logging ... 
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W,AN S (1 F C OMl>rUNI CA TI ON 

Infr~-st.ructu.re wi th respect to m~ns of cOlT'.L1u.nication 1 S \'"ery P00't:­
in tht s area. Fa r overall development of the crea, extraction of "lOod, raising 
of plan tatklns and for ot,he .... forE'stry da'lelop:r.ental wr:ks, i "'If) esse.."1tJ.el that 
llpproprlate road planning prot;rrunmes a!'E' undertak€Il at t"."_e earliest possible 
time. 

v .. 

Artificial means of regen<?I'S.tion ha ve to be anopted to augment 
natural regenc:ratiol'l of Fl~/Spruce, J5q,_ll. forFsts and eOlen D!:QQar and Q.hb: 
in l"'efroctory a.reoas t and for aff('rf>statton.. Closurer. to grn.I.i~_ng wculd be 
necessarJ for successful 'plantst~on progralTUDE'So 

For ibis purP=lse, t..'1E- work of ratsin'~~ of the nU~Jeries end r'f!Joarch, 
1f n"ql.i.ir~d, bE' un0.cr-taken well tn advance before the large scale fel1ing3 can 
bo donE' for fE'ecl.1.ni~ the propolled pulp mill.' 

VI. 

For t.he time hein-::: F!r and KaU fOTPsr_s may continue to be mawl.ged 
villi t.l-:.e objpctiv(> of t:1!" p::"oouctt.on of lar·i:;f' sized t.i.mb('>r<:,> Cn finaliz~tion of 
the prnr.o5lcl. for palp i.ndustry, thE"se fOrEst.s 5.11811 h,\l7e to be managed on 
cor:.cerl trateo r~~er1e:"'.:ltton systems to pr'Oduce 4') em" diar.tet('r trees for pulp 
1.;"Con' an'" timber fo!" ~11t p~cking ca~es", 'llie SU"d-cultural Svste:m to be used 
"v11l1 Ciepwd on the requirements of thE' sp("cies ant) 51 te depe!'iill.r.g cn thE' other 
factors "l vai 13ble at that time. 
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